A SHORT-TERM  MACROECONOMETRIC  MODEL  FOR 
AN  OPEN  AGRARIAN  ECONOMY:  NEPAL 


BY 


DURGESH  M.  SINGH  SHRESTHA 


A DISSERTATION  PRESENTED  TO  THE  GRADUATE  SCHOOL  OF 
THE  UNIVERSITY  OF  FLORIDA 
IN  PARTIAL  FULFILLMENT  OF  THE  REQUIREMENTS  FOR 
THE  DEGREE  OF  DOCTOR  OF  PHILOSOPHY 


UNIVERSITY  OF  FLORIDA 


1984 


To  my  dear  uncle,  Bhuvan  Man  Singh, 
for  his  enduring  love  and  inspiration. 


ACKNOWLEDGEMENTS 


The  author  wishes  to  express  sincere  appreciation  and  gratitude 
to  Dr.  Emilio  Pagoulatos,  chairman  of  his  supervisory  committee,  for 
advice,  encouragement,  and  above  all,  for  initially  rousing  the 
interest  of  the  author  in  issues  discussed  in  this  dissertation.  He 
is  grateful  to  Dr.  Max  R.  Langham,  co-chairman  of  the  committee,  for 
guidance  and  making  extensive  improvements  in  the  draft.  Special 
thanks  are  due  to  Dr.  J.  Scott  Shonkwiler  and  Dr.  Leonard  Cheng, 
members  of  the  committee,  for  their  contributions.  Their  encouragement 
and  active  involvement  have  been  a positive  factor  toward  the  comple- 
tion of  the  present  study. 

The  author  deeply  appreciates  the  Agricultural  Development 
Council,  Inc.,  for  providing  financial  support  during  his  stay  and 
study  in  the  United  States.  He  is  also  grateful  to  the  Agricultural 
Projects  Services  Center,  Kathmandu,  for  a study-leave  that  enabled  the 
author  to  pursue  the  present  study. 

Special  thanks  are  due  to  Mrs.  Janet  Eldred  who  not  only 
successfully  typed  the  draft  and  the  final  version  of  the  dissertation 
but  also  helped  the  author  in  many  other  ways. 

His  wife,  Meera,  and  children,  Anish  and  Aniva,  deserve  sincere 
credit  and  appreciation  for  their  love  and  understanding  during  the 
time-demanding  academic  work.  Without  their  love  and  appreciation  this 
disseration  would  not  have  been  completed. 


iii 


TABLE  OF  CONTENTS 


Page 

ACKNOWLEDGMENTS  iii 

LIST  OF  TABLES  viii 

LIST  OF  FIGURES  x 

ABBREVIATIONS  USED  xi 

ABSTRACT  xii 

CHAPTERS 

I INTRODUCTION  1 

Statement  of  the  Problem  1 

Economic  Stabilization  in  Less  Developed 

Countries  2 

Short-term  Macroeconometric  Model  and  the 

Nepalese  Economy  5 

Scope,  Objectives,  and  Importance  of  the  Study  8 

Scope  of  the  Study  8 

Objectives  of  the  Study  10 

Importance  of  the  Study  10 

Data  11 

II  OVERVIEW  OF  THE  NEPALESE  ECONOMY  13 

III  LITERATURE  REVIEW  28 

The  Agricultural  Sector  in  Perspective  28 

Agriculture  and  the  Rest  of  the  Economy — 

Evaluation  of  the  Theory  29 

Agriculture  in  Macroeconomic  Models  32 

iv 


Page 

Macroeconometric  Modeling  33 

General  Theoretical  Issues  33 

A simple  closed  economy  33 

Extension  of  the  simple  model  34 

Government  34 

International  trade  35 

Savings  35 

Standard  Macroeconometric  Methodology  36 

Macroeconometric  Modeling  in  Developed  Countries  38 

Theoretical  Issues  38 

General  Features  of  the  Empirical  Models  40 

Macroeconometric  Modeling  in  Developing  Countries  42 

Theoretical  Issues  42 

General  Features  of  the  Empirical  Models  44 

Features  of  Some  Empirical  Models  46 

IV  SPECIFICATION  OF  THE  MACR0EC0N0METRIC  MODEL  FOR 

NEPAL  58 

Consumption  59 

Investment  62 

Trade  68 

Imports  68 

Exports  71 

Government  72 

Taxes  73 

Government  expenditures  75 

Supply  76 

Prices  80 

Money  83 

V EMPIRICAL  ESTIMATION  OF  THE  MODEL  87 

Estimation  Procedure  of  the  Model  87 

Estimated  Equations  of  the  Model  89 

The  Consumption  Equation  89 

The  Investment  Equation  92 

Import  Equations  92 

Equations  for  Taxes  94 


v 


Page 

Equations  for  Government  Expenditures  95 

Government  Development  Expenditure  Equation  95 

Government  Regular  Expenditure  Equation  95 

The  Equation  for  Agricultural  GDP  96 

The  Equation  for  the  Nonagricultural  GDP  96 

Equations  for  Prices  97 

The  Equation  for  Money  Supply  98 

Alternate  Estimation  of  the  Model  99 

VI  EVALUATION  OF  THE  MODEL  100 

Sample  Period  Simulation  of  Endogenous  Variables  101 

Consumption  101 

Investment  104 

Import  of  Consumer  Goods  104 

Import  of  Development  Goods  104 

Total  Imports  106 

Indirect  Tax  106 

Direct  Tax  106 

Total  Tax  109 

Government  Development  Expenditure  109 

Government  Regular  Expenditure  109 

Agricultural  GDP  109 

Nonagricultural  GDP  Ill 

Gross  Domestic  Product  Ill 

Agricultural  Price  Ill 

Nonagricultural  Price  114 

GDP  Deflator  114 

Money  Supply  114 

Simulation  of  the  Model  under  3SLS  114 

Multiplier  Analysis  117 

Policy  Simulation  123 

VII  SUMMARY  AND  CONCLUSIONS  127 

Policy  Implications  130 

Limitations  of  the  Study  and  Implications  for 

Further  Research  131 

APPENDICES 

A DATA  AND  DESCRIPTION  OF  VARIABLE  135 

B TRUNCATED  3SLS  ESTIMATES  OF  THE  MODEL  141 


Page 

BIBLIOGRAPHY  144 

BIOGRAPHICAL  SKETCH  152 


vii 


LIST  OF  TABLES 


Table  Page 

1 Growth  of  population  in  Nepal  14 

2 Structure  of  GDP  16 

3 Percentage  shares  of  agriculture  and  non 

agriculture  in  total  GDP  17 

4 Investment  and  savings  18 

5 Volume  of  trade  19 

6 Direction  of  trade  21 

7 Structure  of  exports  22 

8 Structure  of  imports  23 

9 Government  finance  24 

10  Index  of  agricultural  production  27 

11  Endogenous  variables  63 

12  Exogenous  variables  64 

13  The  model  86 

14  Estimated  equations  of  the  model  90 

15  Root  mean  square  (RMS)  and  percentage  RMS  errors 

for  equations  in  the  model  102 

16  Impact  and  lagged  multipliers  of  fertilizer  use 

and  agricultural  exports  120 

17  Impact  multipliers  of  EXSD1,  TXMR,  TXDR,  XFR, 

and  FERT  122 

18  Necessary  changes  in  agricultural  exports  (XFR) 
to  effect  a Rs  10  million  increase  in  selected 

endogenous  variables  125 


viii 


Table 


Page 


19  Necessary  changes  in  government  budgetary  deficit 
(GBDF2)  and  foreign  aid  (FAID)  to  effect  a Rs  10 
million  increase  in  money  supply  (Ml)  126 

A-l  Values  of  endogenous  variables  used  138 

A-2  Values  of  exogenous  variables  used  139 

A-3  Predicted  values  of  endogenous  variables  140 

B-l  Estimated  equations  under  three  stage  least 

square  method  142 

B-2  Root  Mean  Square  percentage  error  for  equations 

in  the  model  (3SLS)  143 


ix 


LIST  OF  FIGURES 


Figure  Page 

1 Simulation  of  consumption  103 

2 Simulation  of  investment  103 

3 Simulation  of  consumption  goods  imports  105 

4 Simulation  of  development  goods  imports  105 

5 Simulation  of  total  imports  107 

6 Simulation  of  indirect  tax  revenue  107 

7 Simulation  of  direct  tax  revenue  108 

8 Simulation  of  total  tax  revenue  108 

9 Simulation  of  government  development  expenditure  110 

10  Simulation  of  government  regular  expenditure  110 

11  Simulation  of  agricultural  GDP  112 

12  Simulation  of  nonagricultural  GDP  112 

13  Simulation  of  GDP  113 

14  Simulation  of  agricultural  price  113 

15  Simulation  of  nonagricultural  price  115 

16  Simulation  of  GDP  deflator  115 

17  Simulation  of  money  supply  116 


x 


ABBREVIATIONS  USED 


AJAE  American  Journal  of  Agricultural  Economics 

GDP  Gross  Domestic  Product 

HMG  His  Majesty's  Government,  Nepal 

IMF  International  Monetary  Fund,  Washington 

NBER  National  Bureau  of  Economic  Research 

NPC  National  Planning  Commission,  HMG,  Nepal 

NRB  Nepal  Rastra  Bank,  Kathmandu 

3SLS  Three  Stage  Least  Square 

2SLS  Two  Stage  Least  Square 

OLS  Ordinary  Least  Square 

PGDP  GDP  Deflator 

UN  United  Nations 


xi 


Abstract  of  Dissertation  Presented  to  the  Graduate  School 
of  the  University  of  Florida  in  Partial  Fulfillment  of  the  Requirements 
for  the  Degree  of  Doctor  of  Philosophy 

A SHORT-TERM  MACROECONOMETRIC  MODEL  FOR 
AN  OPEN  AGRARIAN  ECONOMY:  NEPAL 

By 

Durgesh  M.  Singh  Shrestha 
August  1984 

Chairman:  Emilio  Pagoulatos 

Co-chairman:  Max  R.  Langham 

Major  Department:  Food  & Resource  Economics 

While  the  major  concern  of  most  literature  on  the  economics  of 
less  developed  countries  has  centered  around  long-term  economic  growth, 
policy  makers  are  now  more  concerned  than  ever  with  short-term  issues 
and  related  problems  in  economic  stabilization.  The  traditional 
demand-related  shocks,  and  the  increasing  incidence  of  supply-induced 
shocks  (related  to  trade,  finance,  exchange  rates,  etc.)  are  reasons 
for  this  change  in  emphasis. 

Very  little  research  based  on  a macro  framework  has  been  done  in 
Nepal.  This  study  addresses  this  lacuna  with  a short-term  structural 
model  of  the  economy.  The  model  takes  cognizance  of  the  importance  of 
the  agricultural  sector,  trade,  and  government  and  attempts  to  quanti- 
tatively assess  the  effect  of  some  general  economic  policies  such  as 
the  exchange  rate,  government  budgetary  deficit,  and  foreign  aid  on 
the  agricultural  sector  and  the  rest  of  the  economy. 
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The  model  was  estimated  with  truncated  two  stage  least  squares. 
Multipliers  were  derived  for  selected  exogenous  variables  with  respect 
to  endogenous  variables  such  as  agricultural  exports,  fertililzer  use, 
government  budgetary  deficit,  foreign  aid,  and  the  import  tax.  An 
increase  in  agricultural  exports  of  Rs  1 million  was  estimated  to 
increase  GDP  by  Rs  1.06  million,  nonagricultural  GDP  by  Rs  0.62 
million,  total  consumption  by  Rs  0.06  million,  and  total  tax  revenue  by 
Rs  0.03  million.  The  estimated  elasticities  of  total  tax  revenue  with 
respect  to  the  import  tax  rate  and  the  direct  tax  rate  were  to  be  0.169 
and  0.268,  respectively.  The  estimated  elasticity  of  total  imports 
with  respect  to  the  import  tax  rate  was  0.291.  An  increase  of  Rs  1 
million  in  government  budgetary  deficit  was  estimated  to  increase  the 
money  supply  by  Rs  0.838  million.  An  increase  of  Rs  1 million  in 
foreign  aid  was  estimated  to  effect  an  increase  of  Rs  0.550  million  in 
money  supply.  The  model  tracked  the  course  of  the  Nepalese  economy 
reasonably  well  for  the  period  of  study  (1964-65  to  1980-81). 
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CHAPTER  I 
INTRODUCTION 


Statement  of  the  Problem 


The  major  concern  of  most  literature  on  the  economics  of  less 

developed  countries  has  centered  around  long-term  economic  growth. 

Indeed,  long-term  growth  has  been  the  major  preoccupation  of  the 

developing  countries,  most  of  which  have  embarked  upon  the  course  of 

planned  economic  development.  However,  even  the  staunchest  advocates 

of  supply-oriented  capital-and-foreign-exchange  constrained  analysis  of 

LDCs  seem  to  be  having  second  thoughts  about  the  importance  of  short- 

run  factors  and  stabilization  problems  [Behrman,  1974:422]. 

The  need  to  treat  short-run  features  (e.g.,  price  response, 

capacity  utilization  determination,  aggregate-demand-related  policies) 

has  not  received  adequate  attention.  Taking  stock  of  extensive 

research  undertaken  of  long-term  quantity-theoretic  models  about  India, 

Bhagwati  and  Chakrabarty  [1969:2]  observe  that 

Unfortunately,  there  has  been  no  serious  attempt  so  far  at 
building  a relevent  short-term  model  for  the  Indian  economy 
which  would  permit  the  policy-makers  to  take  informed 
decisions — a lacuna  which  became  only  too  obvious  when  the 
recent  industrial  recession  in  1967  left  the  policy-makers 
in  a position  where  action  had  to  be  taken  without  any 
systematic  knowledge  of  key  relationships  (such  as  the 
effect  of  corporate  taxes  on  savings,  pricing  policies  of 
corporations,  etc.). 

Clearly,  it  has  not  been  the  tradition  in  the  existing  literature  on 
developing  countries  to  give  any  significant  concern  to  short-run 
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issues  and  the  related  aspects  of  stabilization  policies-.  Short-run 
issues  are  often  regarded  as  of  concern  only  for  the  developed 
countries. 

Economic  Stabilization  in  Less  Developed  Countries 

In  the  context  of  the  developing  countries,  the  past  decade  has 
seen  much  of  shocks,  both  demand-induced  and  supply-related  in  agri- 
culture (including  its  transformation),  technological  progress,  changes 
in  world  trade  and  payment  situations,  including  recessions  in  the 
industrial  countries.  It  may  not  be  an  exaggeration  to  regard  such 
shocks,  not  as  exceptions,  but  rather  more  general  features.  Indeed, 
for  an  economy  like  the  Nepalese,  this  has  greater  applicability  not 
only  on  account  of  regularly  occurring  internal  shocks,  e.g.,  uncertain 
agriculture  due  to  excessive  dependence  on  the  variable  monsoons  and 
changing  economic  and  institutional  structures,  but  also  frequent 
external  shocks,  by  way  of  trade  and  finance. 

Economic  stabilization  in  developing  countries  is  commonly 
addressed  to  two  common  issues:  (1)  excessive  or  unsustainable  balance 

of  payments  deficits,  and  (2)  the  high  rate  of  domestic  inflation 
[Cline  and  Weintraub,  1981;  Khan  and  Knight,  1981]. 

In  the  1970s,  economic  stabilization  became  a central  policy  issue 
for  many  developing  countries  and  for  the  international  agencies  alike 
because  worldwide  inflation  and  the  balance-of-payments  pressures 
associated  with  higher  oil  prices  affected  developing  (and  developed) 
countries  in  all  regions  [Cline  and  Weintraub,  1981:1].  The  question 
of  how  stabilization  policies  affect  economic  development  has  been  a 
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subject  of  controversy  since  the  monetarist/structuralist  debate  of  the 
1950s  and  1960s.  In  general, 

The  "monetarist”  view  has  been  that  inflation  and  attendant 
balance-of-payments  difficulties  are  usually  caused  by 
allowing  aggregate  demand  to  run  ahead  of  supply  and  that 
stabilization  can  be  approached,  therefore,  only  within  a 
framework  in  which  demand  is  restrained  within  an  economy's 
supply  capacity.  Structualists,  on  the  other  hand,  contend 
that  rigidities  in  the  pattern  of  production  and  demand 
typically  prevent  monetary  restraint  from  being  smoothly 
reflected  in  a moderation  of  inflationary  pressures  and  a 
redirection  of  resources  toward  the  external  sector. 

[Crockett,  1981:54] 

In  this  view,  in  the  short  run,  demand  restraint  is  reflected 
mainly  in  a drop  in  domestic  output;  this  drop,  in  turn,  helps  to 
discourage  investment,  reducing  the  economy's  capacity  to  improve 
production  and  exports  in  order  to  earn  foreign  exchange.  This  would 
imply  that  economic  policy  should  focus  on  removing  supply  bottlenecks 
and  related  structural  rigidities.  This  would,  in  turn,  enable  us  to 
have  increased  overall  output  capacity.  This  is,  according  to  the 
"structural"  macroeconomists,^  the  way  excess  demand  could  be  reduced 
and  resources  generated  for  improving  balance-of-payments  with  less, 
otherwise  concommitant , need  to  cut  domestic  absorption.  Essentially, 
according  to  the  "structuralists,"  economic  policy  should  focus  upon 
removing  supply  bottlenecks  and  other  structural  rigidities  so  that 
output  capacity  could  be  raised. 

An  important  conclusion  of  the  Brookings  Conference  on  Economic 
Stabilization  in  Developing  Countries  [Cline  and  Weintraub,  1981]  is 
that  "the  last  decade  has  witnessed  an  increasing  recognition  of  the 
role  of  the  supply  side  in  the  design  of  stabilization  programs" 


1 In  close  vein  with  Lance  Taylor  who  calls  this  related  field 
"structural  macroeconomics,"  see  his  book,  Structural  Macroeconomics. 
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[Crockett,  1981:56],  Ultimately,  policy-makers  have  to  ensure  that 

domestic  absorption  (or  the  growth  of  real  demand)  is  limited  within 

the  capacity  of  the  economy  to  produce  real  goods  domestically  and/or 

attract  voluntary  savings  from  abroad  regardless  of  the  efficiency  of 

the  pattern  of  production  and  demand  in  the  economy. 

The  question  of  how  to  deal  with  the  issues  of  stabilization, 

primarily  on  account  of  inflation  and  balance-of-payments  difficulties, 

raises  several  policy  issues  at  both  international  and  national  levels. 

There  is  a growing  controversy  whether  these  observed  instabilities, 

related  to  inflation  and  balance  of  payment  difficulties,  have  their 

domestic  origin  or  are  due  to  external  reasons.  Along  with  several 

similar  works,  one  analyst  maintained  that  external  factors,  especially 

deteriorating  terms  of  trade  and  recession  in  industrial  country 

markets,  had  been  primarily  responsible  for  stabilization  problems  in 

developing  countries  in  the  1970s  and  that  stabilization  programs  under 

international  auspices  should  accordingly  increase  the  amount  and 

flexibility  of  balance-of-payments  support  [Dell  and  Lawrence,  1980]. 

In  a paper  in  the  "Brookings  Papers  on  Stabilization,"  Stanley  Black, 

applying  discriminant  analysis,  concludes 

. . . that  both  internal  and  external  factors  caused 
heightened  economic  instability  in  the  1970s,  but  that  the 
role  of  external  factors  was  more  limited  than  asserted  by 
some  analysts  who  attributed  most  instability  to  external 
factors  and,  consequently,  advocated  major  expansion  in 
international  financing  facilities,  softening  of  their 
conditionality,  and  special  need  to  restructure  the  world 
trade  and  payment  arrangements.  [1981:70] 


This  is  an  important  issue  since  it  has  major  implications 
regarding  how  to  deal  with  the  problem  of  instability. 

3 

Cline  and  Weintraub,  "Economic  Stabilization  in  Developing 
Countries,"  NBER,  1981. 
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In  this  connection,  Black's  [1981]  study  demonstrates  that 
monetary  disturbances  from  abroad  were  transmitted  through  increased 
developing  country  reserves  and  induced  domestic  monetary  expansion  in 
the  early  1970s.  It  is  emphasized,  however,  that  the  main  source  of 
instability  was  the  internal  source — extensive  monetary  expansion 
mainly  reinforced  by  "assymetrical  sterilization  policy"  involving  non- 
sterilization of  reserves  inflows  but  sterilization  of  outflows,  i.e., 

increased  reserves  were  not  offset  by  restrictive  monetary 
policy,  but  decreased  reserves  were  offset  by  expansionary 
monetary  policies  that  kept  reserve  contraction  from  reducing 
the  monetary  supply.  [Cline  and  Weintraub , 1981:9] 

Short-term  Macroeconometric  Model  and  the  Nepalese  Economy 

In  spite  of  the  importance  of  short-term  issues  for  developing 
countries  like  Nepal,  there  are  few  analytical  frameworks,  based  upon 
macro  models,  to  quantitatively  analyze  short-run  phenomena.  Nor  is 
there  guidance,  grounded  on  sound  theoretical  and  empirical  bases, 
available  to  the  policy-makers  from  an  overall  perspective  of  the 
economy.  More  specifically,  of  particular  interest  to  them  would  be 
(1)  the  repercussions  of  a particular  shock  on  the  economy,  or  a 
particular  sector  of  it,  and  (2)  the  short-run  adjustments  that  need 
to  be  undertaken  for  stabilization  (including  stabilization  along  a 
long-run  path). 

There  is  a dearth  of  macroeconomic^  frameworks/models  which 
capture  the  effects  of  economic  policies  across  sectors  or  the 

14  The  "Macro"  qualifier  means  that  the  models  are  aggregated  with 
only  a few  sectors,  and  the  focus  is  on  interactions  among  major  groups 
of  actors  in  the  economy. 
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general  economy.  Therefore,  it  is  characteristic  in  Nepal  for 
different  government  agencies  to  take  a narrow  and  parochial  view  of 
events  and  policies,  within  their  respective  sectors  without  concern 
for  possible  interrelationship  among  sectors.  For  example,  the 
Agricultural  Ministry  is  often  hardly  interested  in  general  economic 
policies  which  they  would  consider  quite  outside  their  interest, 
although  these  policies  could  have  important  repercussions  on  the 
agricultural  sector  itself.  As  a consequence,  policy  interests  are 
limited  to  internal  issues  such  as  agricultural  extension,  agricultural 
credit,  input  subsidies,  etc.,  which  fall  directly  within  the 
administrative  jurisdiction  of  the  Agricultural  Ministry.  It  is  not 
uncommon  to  find  that  the  extension  service  is  regarded  as  the  sole 
answer  to  agricultural  modernization.  Efforts  of  agricultural 
policy-makers  to  make  headway  in  getting  agriculture  moving  are 
frustrated  when  the  macro  sector  is  sending  contrary  signals  [Timmer 
et  al . , 1983],  General  economic  policies,  such  as  those  affecting 
price,  trade,  and  commerce  do  have  wide  effects  on  the  agricultural 
sector  through  urban-rural  terms  of  trade.  In  the  context  of 
discussing  food  policy,  Timmer  et  al.  [1983:215]  emphasizes  that 
".  . . macroeconomic  forces  are  too  pervasive  and  too  powerful  for 
micro  sectoral  strategies  to  overcome."  A general  macroeconomic 
model  of  the  Nepalese  economy  is  needed  to  better  understand  what 
would  be  the  impact  on  a particular  sector,  such  as  agriculture, 

Most  studies  available  on  the  Nepalese  economy  are  sectoral  and 
impact  studies  of  development  programs  and  development  strategies. 

There  are  a number  of  good  studies  available  on  the  structure  of  the 
general  kind  without  much  use  of  modern  analytical  techniques. 
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of  a change  in  fiscal,  monetary  and  trade,  or  foreign  commercial 
policies. 

Also,  in  the  Nepalese  context,  any  discussion  of  the  economy 
involves  the  agricultural  sector  in  an  essential  way.  Agriculture  con- 
tributes heavily  to  the  economy — more  than  90%  of  the  population  depend 
upon  agriculture,  over  65%  of  GDP  originates  in  the  agricultural 
sector,  and  about  three  fourths  of  exports  comes  from  this  sector. 
Indeed,  the  unsatisfactory  performance  of  agriculture  is  singly  identi- 
fied as  the  main  reason  that  the  economy  has  until  recently  failed  to 
achieve  planned  growth  targets  in  spite  of  over-fulfilling  expenditure 
targets  in  the  Plans  [National  Planning  Commission,  Sixth  Plan,  1980]. 
Therefore,  it  is  only  logical  that  any  macroeconomic  model  for  the 
Nepalese  economy  should  at  least  include  adequate  treatment  of  the 
agricultural  sector  so  that  one  could  examine  the  effects  of  alterna- 
tive policy  proposals  with  special  emphasis  on  increasing  agricultural 
production  and  income.  As  a consequence,  the  present  study  has  been 
geared  toward  the  investigation  of  the  interaction  of  the  nonagricul- 
tural  sector  with  the  agricultural  sector. 

The  Nepalese  economy  is  also  characterized  as  a "small  open 
economy,"  (SOE)^  and  trade  is  an  important  sector.  The  ratio  of  the 


6"S0E"  is  "any  country  (or  other  political  jurisdiction  of,  for 
that  matter)  that  treats  the  price  of  any  international  trade  commodity 
or  asset  as  exogenously  determined  and  attempts  to  maximize  some  objec- 
tive function  with  this  constraint  in  mind"  [Prachowny,  1975:1],  The 
term  "small"  refers  to  the  fact  that  in  relation  to  total  world  avail- 
ability of  any  traded  good  or  asset,  the  "small  open  economy"  provides 
only  a miniscule  fraction.  The  term  "open"  implies,  on  the  other  hand, 
that  the  tradeable  sector  plays  an  important  role  in  the  structure  of 
the  economy.  In  a sense,  the  "SOE"  is  analogous  to  a firm  in  perfect 
competition  that  also  attempts  to  maximize  an  objective  function  sub- 
ject to  the  constraint  of  given  commodity  and  factor  prices  [Prachowny, 
1975:1].  To  a large  extent,  this  may  be  an  appropriate  description  of 
the  Nepalese  economy. 
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volume  of  trade  to  GDP  runs  as  high  as  20  percent.  The  smallness  of 
the  domestic  market  means  that  deliberate  public  policy  to  step  up 
exports  is  required  for  production  to  reach  an  efficient  scale.  As  the 
development  efforts  proceed,  imports  are  expected  to  rise  significantly 
because  of  increased  income  and  need  for  large  imports  of  capital  and 
intermediate  goods  required  for  investment. 

While  the  focal  interest  of  the  present  study  lies  in  the  short- 
term issues  raised  in  the  foregoing  sections,  in  the  Nepalese  context 
it  is  important  to  recognize  that  two  principal  aspects  of  the  economy, 
agriculture  and  trade,  need  to  be  adequately  reflected  if  any  macro- 
economic  model  built  is  to  have  realistic  bearing  on  the  Nepalese 
economy. 

Scope,  Objectives,  and  Importance  of  the  Study 
Scope  of  the  Study 

The  foregoing  discussions  highlight  the  interrelatedness  of 
stabilization,  agriculture,  and  trade.  Given  the  existing  structure  of 
the  economy  and  the  policy  perspective,  they  are  of  utmost  importance 
to  the  Nepalese  economy.  Against  this  backdrop,  the  guiding  premises 
for  the  present  study  were  set  as  the  following: 

The  first  premise  is  that  agriculture  is  the  principal  sector  of 
the  Nepalese  economy,  and  inherently,  the  problems  related  with  the 
economy's  instability  can  often  be  traced  to  the  performance  of  the 
agricultural  sector. 

It  will  be  the  principal  endeavor  of  the  present  study  to  examine 
and  quantify  the  relationship  between  the  agricultural  sector  and  the 
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rest  of  the  economy  within  the  framework  of  the  short-term  macro- 
economic  behavior  of  the  Nepalese  economy. 

The  second  premise  is  that  the  Nepalese  economy  basically 
exhibits  the  characteristics  of  "small  open  economy"  with  high 
dependence  of  the  economy  on  trade,  which  provides  a great  extent  of 
dynamism  to  the  economy.  The  present  study  seeks  to  understand  and 
make  quantitative  analysis  of  the  relationship  between  the  general 
economy  and  the  agricultural  sector  as  well  as  trade. 

However , an  issue  of  concern  throughout  the  study  is  related  to 
stabilization.  This  issue  justifies  building  a short-term  macro- 
econometric model  of  the  Nepalese  economy. 

The  Nepalese  economy  is  often  subjected  in  significant  ways  to 

large  and  continual  shocks,  not  only  domestic  but  also  external. 

Domestically,  the  nature  of  existing  uncertain  agriculture,  largely 

dependent  on  the  unpredictable  monsoons  and  other  changing  structural 

features,  often  exhibit  the  greatest  potential  incidence  of  shocks 

to  the  economy.  The  fact  that  the  country  is  small  and  very  much 
, , 8 

dependent  upon  trade  and  foreign  aid  greatly  extends  the  potential 
source  of  shocks  to  the  economy. 

From  the  foregoing  perspectives,  the  following  working  hypotheses 
were  derived: 

It  is,  indeed,  very  common  to  find  "stability"  prominently 
reflected  in  official  policy  pronouncements  of  Government,  especially 
in  the  Yearly  Government  Budgets.  (See  Annual  Budget  Speeches, 

Finance,  Ministry,  HMG/Nepal  for  pointed  references  about  the  Budget's 
being  mainly  aimed  at  fostering  stability  in  the  national  economy.) 

8 

This  problem  is  further  compounded  by  transit  problems.  Most  of 
the  shipments  of  exports  and  imports  have  to  go  through  India,  as  Nepal 
is  landlocked. 
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1.  The  level  and  changes  in  the  national  output/income  in 
the  Nepalese  economy  are  crucially  linked  with  the 
fluctuations  in  the  agricultural  sector  and  the  foreign 
sector,  principally  trade,  and 

2.  The  problem  of  economic  stabilization  is  an  important 
issue  for  the  Nepalese  economy  in  general  and  the 
agricultural  sector  in  particular. 

These  hypotheses  will  underlie  the  specification  of  the  present 
model.  The  choice  of  variables  and  their  functional  relationships  is 
guided  basically  by  the  concern  with  the  short-run  behavior  of  the 
economy. 

Objectives  of  the  Study 

The  principal  objectives  of  the  present  study  are  (1)  to  build  a 
short-term  structural  model  for  the  Nepalese  economy;  (2)  to  examine 
the  foreign  sectors  with  the  rest  of  the  economy,  as  an  aspect  of  the 
short-term  features  of  the  economy;  and  (3)  to  attempt  a quantitative 
assessment  of  the  effect  of  some  general  economic  policies  on  agricul- 
ture and  trade. 

Importance  of  the  Study 

Most  available  literature  on  the  Nepalese  economy  relates  mainly 
to  the  explanation  of  the  long-term  growth  of  the  economy,  often 
limited  to  the  simple  description  of  the  structure  of  the  economy. 
Clearly,  there  is  a general  lacuna  in  the  greater  use  of  empirical 
tools  ior  planning  and  evaluation  of  economic  policies,  especially 
relating  to  the  short-term  aspects  of  the  Nepalese  economy.  The 
present  study  hopes  to  partially  fulfill  this  lacuna.  In  particular. 
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the  study  could  alleviate  the  need  for  useable  macro  models  in  the 
design  and  evaluation  of  public  economic  policy. 

The  study  is  intended  to  further  the  existing  understanding  of 
some  of  the  quantitative  dimensions  of  the  structural  features  and 
stabilization  issues  of  the  Nepalese  economy.  Of  particular  concern 
would  be  the  examination  of  the  sectoral  behavior  from  the  perspective 
of  the  general  economy.  This  should  certainly  help  shed  light  on  how  a 
particular  economic  policy  affects  different  sectors  of  the  economy — 
i.e.,  going  beyond  the  "micro"  focus  in  economic  policies. 

Data 

The  present  study  has  been  mainly  based  upon  data  published  by 
various  national  and  international  agencies.  Several  issues  of 
Agricultural  Statistics  of  Nepal  [Ministry  of  Food  and  Agriculture, 
HMG/Nepal,  1972,  1977,  1978]  contain  most  of  the  data  on  agriculture 
and  related  sectors.  The  Quarterly  Economic  Bulletin  (Nepal  Rastra 
Bank,  Nepal)  regularly  publishes  data  on  the  financial,  monetary,  and 
trade  situation  of  Nepal,  including  the  budgetary  situation  of  the 
government.  Extensive  data  are  also  available  in  World  Tables  [World 
Bank,  1976,  1979,  1980],  and  regularly  in  the  Statistial  Yearbook  of 
Asia  and  the  Pacific  (ESCAP,  UN),  the  FAO  Trade  Yearbook  (FAO,  UN), 
the  FAO  Production  Yearbook  (FAO,  UN),  and  the  International 
Financial  Statistics  (IMF,  Washington),  including  its  special  issues 
on  prices.  They  are  the  principal  sources  of  data  in  the  present 
study. 

International  agencies  (e.g.,  FAO,  IMF,  World  Bank)  cross  check 
before  publishing  data  from  national  sources.  Therefore,  wherever 
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possible,  data  from  such  sources  were  used.  The  period  of  study  of  the 
present  study  was  1964-65  to  1980-81. 


CHAPTER  II 

OVERVIEW  OF  THE  NEPALESE  ECONOMY 


Serious  efforts  toward  economic  development  in  Nepal  did  not  start 
until  the  advent  of  democracy  and  with  the  launching  of  the  First  Five 
Year  Plan  in  1956-57.'*'  The  major  efforts  of  the  first  three  plans 
(1956-57  to  1969-70)  were  basically  addressed  to  creating  economic 
infrastructures  which  were  to  lay  the  foundation  for  future  expansion 
of  the  directly  productive  sectors. 

During  the  1965-1975  period,  the  decade  spanning  Nepal's  third  and 
fourth  plans,  real  .GDP  growth  averaged  2.0%  per  annum.  Population 
growth  was  2.1%  per  annum,  as  shown  in  Table  1.  These  growth  rates 
imply  a net  reduction  of  about  1%  in  per  capita  GDP  over  the  period 
[Sixth  Plan,  NPC].  During  the  Fifth  Plan  period  (1975-76  to  1979-80), 
population  growth  was  2.3%,  and  real  GDP  great  at  2.2%  per  annum, 
compared  with  the  planned  target  of  4%  [Sixth  Plan,  NPC]. 

Clearly,  over  the  decade  1961-1971,  population  grew  at  2.07%. 

This  growth  has  increased  to  2.65%  in  the  following  decade.  The 
population  is  currently  at  15.02  million  in  1981.  According  to  the 
latest  available  census,  in  1971,  94%  of  the  economically  active 
population  is  engaged  in  agriculture. 

1First  Plan,  1956-57  to  1961-62;  Second  Plan,  1962-63  to  1964-65; 
Third  Plan,  1964-65  to  1969-70;  Fourth  Plan,  1970-71  to  1974-75;  Fifth 
Plan,  1975-76  to  1979-80;  Sixth  Plan,  1980-81  to  1984-85. 
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Table  1.  Growth  of  population  in  Nepal 


Year 

Population 
(in  millions) 

Period 

Annual  compound 
rate  of  growth 

1961 

9.42 

1961-1971 

2.07% 

1971 

11.56 

1971-1976 

2.12% 

1976 

12.82 

1976-1981 

3.19% 

1981 

15.02 

1971-1981 

2.65% 

SOURCE:  National  Planning  Commission  [1980]. 
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Table  2 gives  the  breakdown  of  GDP  by  sectors.  Agriculture 
has  remained  the  dominant  sector,  comprising  about  65%  of  GDP  over 
the  years.  The  share  of  manufacturing  has  remained  small  but  has 
increased  to  4.12%  of  GDP  in  1976-77.  The  share  of  cottage  industry 
has  remained  at  about  6.5%  over  the  years. 

Table  3 shows  shares  of  GDP  for  the  agricultural  and  the  nonagri- 
cultural  sectors.  The  share  of  agriculture  remained  high  at  65.27% 
and  69.7%,  respectively,  at  the  beginning  and  the  end  of  the  decade 
(1964-65  to  1974-75).  It  has  come  down  to  54.3%  in  1979-80.  Over 
the  entire  period  of  the  Fifth  Plan  (1975-76  to  1979-80),  agriculture 
comprised  61%  of  GDP  [Sixth  Plan,  NPC]. 

Savings  were  only  3.2%  of  GDP  in  1970-71  and  increased  steadily  to 
7.4%  in  1979-80  (Table  4).  The  rate  of  investment  similarly  rose  from 
6.5%  in  1970-71  to  13.5%  in  1979-80.  Savings  as  a percentage  of 
investment  increased  from  49.2%  in  1970-71  to  55.2%  in  1979-80.  The 
savings  gap  (between  investment  and  savings)  has  remained  significant 
in  the  economy. 

Data  in  Table  5 show  the  phenomenal  growth  of  imports  over  the 
last  15  years.  Of  particular  concern  to  policy-makers  is  the  ever 
widening  trade  deficit.  The  deficit  as  percentage  of  total  exports  has 
risen  from  85.8%  in  1964-65  to  104.0%  in  1974-75  and  202.4%  in  1979-80. 
This  means  that  the  deficit  is  presently  twice  the  size  of  exports, 
certainly  a matter  of  grave  concern  for  the  economy.  It  could  be  also 
seen  that  the  total  trade  stands  at  about  20%  of  GDP  and  so  remains 
significant  to  the  overall  economy. 

One  of  the  distinguishing  structural  features  of  the  Nepalese 
trade  is  that  trade  is  highly  concentrated,  both  in  terms  of 
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Table  2.  Structure  of  GDP 


Source 

1964-65 

1976-77 

Value 

added 

% 

share 

Value 

added 

% 

share 

Agriculture 

3654 

(65.2) 

10811 

(62.3) 

Mining 

1 

— 

7 

— 

Manufacturing 

83 

(1.5) 

716 

(4.12) 

Construction 

123 

(2.2) 

289 

(1.66) 

Transport 

Communication 

91 

(1.6) 

1201 

(6.92) 

Cottage  Industry 

365 

(6.5) 

1081 

(6.23) 

Financial  Institutions 

69 

(1.2) 

277 

(1.59) 

Ownership  of  Dwelling 

654 

(11.7) 

849 

(4.89) 

Electricity 

4 

— 

45 

— 

Wholesale-Retail 

Trade 

306 

(5.5) 

850 

(4.90) 

Services 

170 

(3.0) 

824 

(4.75) 

SOURCE:  Ministry  of  Food  and  Agriculture,  HMG  [1978];  UN  [1980a]. 
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Table  3.  Percentage  shares  of 
GDP 

agriculture  and 

nonagriculture 

in  total 

Sectors 

1964-65 

1974-75 

1979-80 

Fifth  Plan 
period 

Agriculture 

65.27 

69.7 

54.3 

61.1 

Nonagriculture 

34.73 

30.3 

45.7 

39.9 

SOURCE:  Ministry  of  Food  and  Agriculture,  HMG  [1978];  National 

Planning  Commission  [1980], 
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Table  4.  Investment  and  savings 


Investment 

Savings 

Savings  as  % 
of  investment 

1970-71 

589.0 

290.0 

49.2% 

(6.5) 

(3.2) 

1974-75 

1538.8 

798.3 

51.9% 

(9.3) 

(4.8) 

1979-80 

3215.6 

1774.2 

55.2% 

(13.5) 

(7.4) 

Fifth  Plan* 

(12.6) 

(8.2) 

65.2% 

* Fifth  Plan  period  is  1974-75  to  1979-80.  Numbers  within  parenthesis 
represent  percentages. 

SOURCES:  World  Bank  [1980];  National  Planning  Commission  [1980]. 
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Table  5.  Volume  of  trade 


Total 

exports 

Total 

imports 

Total 

deficit 

Deficit  as 
% of  exports 

Trade  as 
% of  GDP 

1964-65 

440.6 

818.9 

-378.3 

85.8% 

22.5% 

1970-71 

400.6 

699.1 

-298.5 

75.5  % 

12.3% 

1974-75 

889.6 

1814.6 

-925.0 

104.0% 

16.3% 

1979-80 

1150.5 

3480.1 

-2329.6 

202.4% 

19.4% 

SOURCE:  Nepal  Rastra  Bank  [1981];  Ministry  of  Food  and  Agriculture, 

HMG  [1978]. 
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commodities  and  destination/origin — a matter  of  concern  for  the  policy- 
makers of  the  country. 

Table  6 shows  that  both  imports  to  and  exports  from  India  were 
more  than  98%  in  1964—65.  Until  the  mid-1970s,  they  remained  above 
81%.  Lately,  the  shares  have  come  down  to  45.3%  in  1979-80. 

Food  comprised  a significant  percentage  of  exports  (Table  7). 

Food  and  crude  materials  ("0"  + "2"),  a measure  of  agricultural 
exports,  represented  85%  of  total  exports  in  1964-65,  and  decreased  to 
67.5%  in  1979-80.  It  is  the  stated  policy  of  the  government  to  bring 
about  increased  diversification  of  trade,  both  in  terms  of  exports  and 
imports.  The  policy  is  to  favor  development  goods  in  imports  (Table 
8)  and  the  trend  indicates  that  the  policy  has  been  effective. 

The  stated  government  policy  has  been  to  increase  not  only  the 
rate  of  growth  of  development  expenditure  but  also  its  share  in  the 
total  budgetary  expenditure.  Table  9 shows  that  development  expendi- 
ture has  remained  at  about  64%  of  total  expenditure  throughout  the 
period.  Foreign  aid  has  comprised  about  63.2%  of  total  development 
expenditure  in  1979-80. 

Another  feature  of  government  finance  in  Nepal  has  been  the 
alarming  rate  at  which  the  budgetary  deficit  has  been  increasing.  The 
deficit,  as  a proportion  of  total  revenue,  has  increased  from  8.5%  in 
1964-65  to  22.1%  in  1974-75  and  to  58.7%  in  1979-80.  This  rate  of 
increase  is  viewed  with  concern  in  Nepal,  where  the  money  market  is  not 
well  developed  and  the  government  deficit  is  often  directly  reflected 
in  an  increase  in  the  money  supply.  The  result  is  often  strong 
inflationary  pressures  and  the  attendant  problems  of  instabilities. 
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Table  6. 

Direction  of 

trade 

Imports 
% of 

i from  India  as 
total  import 

Exports  to  India  as 
% of  total  export 

1964-65 

98.5% 

98.8% 

1970-71 

88.2% 

98.7% 

1974-75 

81.3% 

83.9% 

1979-80 

51.3% 

45.3% 

Fifth 

Plan 

58.4% 

57.1% 

SOURCE:  Nepal  Rastra  Bank  [1981];  Ministry  of  Food  and 

Agriculture,  HMG  [1978], 
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Table  7 

. Structure 

of  exports 

Food 

"O"* 

Food  & crude 
materials 

»*  2 *» 

Total 

exports 

Food  as 
% of 
X** 

"0"  + "2"  as 
% of 
exports 

million  ri 

1964-65 

258.9 

374.8 

440.6 

58.8% 

85.1% 

1970-71 

264.2 

244.5 

400.6 

65.9% 

86.0% 

1974-75 

527.5 

730.8 

889.6 

58.2% 

87.2% 

1979-80 

306.5 

776.1 

1150.5 

26.6% 

67.5% 

* NB: 

”0"  and  "2" 

represent  SITC 

"0"  - "2" 

classification 

of  food  - 

live  animals  and  crude  materials,  inedibles  except  fuel.  So,  ,r0"  + 
"2"  could  be  regarded  apprxoimately  as  exports  of  agricultural 
products . 


**  X represents  total  exports. 

SOURCE:  Nepal  Rastra  Bank  [1981];  World  Bank  [1983]. 
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Table  8. 

Structure  of  imports 

C-goods 

Consumption 

Development 

Total 

as  % of 

goods  (C) 

goods 

imports 

imports 

1964-65 

556.0 

262.9 

818.9 

67.9  % 

1970-71 

455.9 

242.2 

699.1 

65.2% 

1974-75 

999.5 

845.0 

1814.6 

55.1% 

1979-80 

1827.2 

1682.6 

3509.8 

52.1% 

SOURCE:  Nepal  Rastra  Bank  [1981]. 


Table  9.  Government  finance 
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About  two-thirds  of  GDP  in  Nepal  originates  in  agriculture.  And, 
about  89%  of  the  labor  force  is  engaged  in  agriculture.  Some  80%  of 
Nepal  s exports  are  made  up  of  rice,  jute,  pulses  and  oil  seeds.  It 
has  been  aptly  observed  that 

Agriculture  will  have  to  be  the  engine  for  development  since 
it  will  have  to  meet  increasing  food  and  other  basic  needs  of 
the  population,  create  employment  opportunities,  distribute 
income  more  equitably,  raise  domestic  resources  for  future 
development  and  increase  foreign  exchange  earnings  to  import 
much  needed  capital  equipment.  [World  Bank,  1979a:4] 

Agriculture  received  hardly  any  attention,  except  for  a few  irrigation 
schemes,  in  the  overall  development  efforts  before  the  1970s.  The 
first  three  plans  concentrated  on  infrastructural  development. 

In  spite  of  being  a predominantly  agricultural  economy,  agri- 
culture s performance  in  the  1970s  was  disappointing  [World  Bank, 

1979a: 7],  Its  growth  was  around  2.2%  per  year,  barely  in  pace  with 
population  growth  rate  at  about  2.65%  and  certainly  much  below  targets 
set  for  the  Fourth  and  Fifth  Plans  (at  2.8%  and  3.5%,  respectively). 
Per  capita  food  grains  production  declined,  while  cash  crops  faired 
only  somewhat  better  [World  Bank,  1979a]. 

Paddy,  maize,  wheat,  millet  and  barley  are  Nepal's  major  food 
grains.  They  account  for  90%  of  total  cropped  area  and  80%  of  agri- 
cultural GDP.  Output  growth  in  food  grains  thus  largely  determines 
overall  agricultural  growth. 

In  the  1970s,  output  growth  of  paddy,  the  main  crop,  averaged 
about  1.5%,  mainly  through  extending  the  area  of  cultivation  rather 
than  increased  productivity.  Yields  increased  at  only  0.3%  per 
year.  Maize  output  stagnated  as  yield  rates  declined  at  0.7%.  Maize 
is  a very  important  crop  in  the  hills,  where  two-thirds  of  the 
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population  resides.  Wheat  is  a relatively  new  crop  and  has  averaged 
9.6%  growth  in  the  1970's,  with  yield  rate  increases  of  about  2.7%  per 
year.  The  production  of  millet  and  barley,  mainly  raised  in  the  hill 
and  mountain  areas,  showed  no  significant  production  growth.  On  the 
whole,  the  "production  record  of  food  grains  in  the  1970s  leaves  room 
for  much  concern  and  has  marred  Nepal's  agricultural  record  for  the 
period"  [World  Bank,  1979a:8]. 

Cash  crops,2  mainly  raised  in  the  Terai,  accounted  for  9.5%  of 
the  total  cultivated  land  and  averaged  about  2.8%  annual  growth  in 
production.  It  is  also  markedly  below  the  output  growth  target  of 
10.9%  visualized  for  the  Fifth  Plan  Period.  Even  this  meagre  growth 
has  been  possible 

. . . mainly  because  of  remunerative  government  price 
support  and  increasing  price  incentive  due  to  the  "exchange 
premia"  offered  under  the  Exporter's  Exchange  Entitlement 
(EEE)  scheme.  [World  Bank,  1979a:8] 

Data  in  Table  10  show  the  agricultural  production  in  Nepal  failed 
to  xegister  significant  growth  and  has  fluctuated  by  ups  and  downs. 
Clearly,  stabilization  in  the  Nepalese  agriculture  is  an  important 
issue. 

2 

In  Nepal  agricultural  crops  are  classified  into  two  groups,  food 
grains  and  cash  crops,  which  mainly  include  oilseed,  jute,  potato, 
sugarcane  and  tobacco. 


Table  10.  Index  of  agricultural  production 
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CHAPTER  III 
LITERATURE  REVIEW 


The  Agricultural  Sector  in  Perspective 

It  has  been  traditional  to  view  the  problem  of  agricultural 

development  as  exclusively  a problem  of  increasing  agricultural  output 

Consequently,  the  attention  of  practicing  agricultural  policy-makers 

and  most  of  the  literature  in  agricultural  economics  is  usually 

circumscribed  within  the  limited  concept  of  agricultural  development. 

Sufficient  sophistication  and  details  have  been  achieved  in  the 

analysis  of  agricultural  problems,  system,  and  transformation  at  the 

macro  level.  Curiously,  however,  not  much  is  appreciated  about  the 

fact  that  economic  policies,  directed  at  the  general  economy,  exert  a 

very  strong  influence  on  the  agricultural  development — be  they  fiscal, 

monetary,  or  trade  policies.  As  Schuh  observes, 

All  too  frequently,  agricultural  economists  tend  to  ignore 
these  policies  in  their  research  and  analytical  work.  We 
tend  to  concentrate  on  those  policies  which  are  explicitly 
defined  as  "agricultural  policies"  and  which  bear  directly 
on  our  sector  of  interest.  [1968:1283] 

The  failure  to  recognize  the  importance  of  general  economic 
policies  has  three  far  reaching  consequences  for  errors  which 
(a)  affect  the  efficiency  with  which  resources  are  used,  (b)  alter  the 
distribution  of  income,  and  (c)  affect  the  rate  of  aggregate  economic 
growth  [Schuh,  1975:1],  Indeed,  "general  economic  policy  may  be  as 
important  as,  or  more  important  than,  sectors"  [Schuh,  1975:1]. 
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For  instance,  trade  policy  has  been  an  important  means  of  discriminat- 
ing against  agriculture  in  most  countries,  and  of  affecting  the 
distribution  of  income  [Garcia,  1981;  Quezada-Salcedo,  1981;  Schuh, 
1968,  1975;  Timmer  et  al.,  1983]. 

Thus,  one  of  the  problems  with  the  agricultural  sector  is  that  it 
has  generally  been  circumscribed  within  only  limited  perspective — much 
to  the  neglect  of  the  macro  environment  within  which  the  agricultural 
sector  could  really  foster . We  now  examine  some  historical  perspective 
of  agriculture  in  view  of  its  wide-ranging  policy  implications. 

Agriculture  and  the  Rest  of  the  Economy — Evaluation  of  the  Theory 

It  is  now  generally  recognized  that  agriculture  has  long  remained 

ignored  in  the  literature,  particularly  vis-a-vis  its  role  in  the 

process  of  economic  development.  In  that  context,  the  works  of 

Johnston  and  Mellor  [1961]  provided  important  insight  into  the  long 

process  of  recognizing  the  agricultural  sector  as  a potentially 

positive  factor  in  development  rather  than  just  as  a repository  of 

resources.  Running  close  to  this  is  William  Nicholl's  sorely  neglected 

concept  of  an  "agricultural  surplus"  [1963:1-29].  His  analytical 

framework,  although  based  upon  a one  sector  model,  helps  us 

. . . to  concentrate  on  the  importance  of  producing  a pro- 
duct surplus,  as  contrasted  to  the  misguided  concern  with 
labor  surplus,  and  directs  our  attention  to  the  way  in  which 
that  product  surplus  can  be  generated,  to  the  inter-relations 
between  population  and  the  agricultural  surplus,  and  to  the 
ways  in  which  the  agricultural  surplus  can  be  used.  [Schuh 
1975:3] 

It  is  to  this  end,  of  generating  product  surplus  and  not  just  concen- 
trating on  the  exploitation  of  the  apparently  existing  surplus  labor  in 
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the  agricultural  sector,  that  the  positive  and  dynamic  role  of  agricul- 
ture could  best  be  appreciated. 

Similar  discussions  are  found  in  the  model  of  development  by  H.  G. 
Johnson  [1967]  too.  His  focus  is  on  the  dynamic  role  that  food  aid 
could  play  in  economic  development.  Special  emphasis  is  placed  on  the 
role  of  wages-good  in  capital  formation  for  economic  development.  The 
emphasis  is  on  food  aid  and/or  imports,  running  closely  with  the  two- 
gap  model  a la  Chenery  [Chenery  and  Strout,  1966].  For  instance,  food 
aid  helps  to  close  the  two  gaps— (1)  the  savings  gap,  and  (2)  the 
transformation  gap — simultaneously  in  the  process  of  development. 

Since  a decision  to  industrialize  (or  modernize)  implies  also  stepped 
up  imports  of  intermediate  inputs  and  capital  goods,  there  is  a problem 
of  incurring  trade  imbalance  in  most  developing  countries. 

In  order  to  complete  this  theory  of  agricultural  development, 

Schuh  [1975]  adds  two  other  pieces  of  theory.  The  first  is  the  Hayami- 
Ruttan  induced  development  model  [1971]  which  argues  that  relative 
factor  scarcities  influence  the  particular  technological  path  which  an 
economy  follows  as  it  develops.  The  production  technology  is  expected 
to  play  an  important  role  in  the  growth  process  of  facilitating  the 
substitution  of  modern  inputs  produced  in  the  nonfarm  sector  for  con- 
ventional on-farm  resources,  thereby  easing  the  constraints  imposed  by 
low  supply  elasticities  for  the  latter  [Schuh,  1975].  In  addition,  the 
research  efforts  need  to  direct  technical  change  on  to  an  efficient 
resource  path;  otherwise,  output  growth  will  be  sacrificed  and  the 
growth  rate  will  be  lower  than  it  otherwise  would  be  [Schuh,  1975], 

The  second  piece  of  theory  which  helps  to  make  an  almost  complete 
picture  of  agricultural  development  has  to  do  with  the  labor  market  and 
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what  has  been  called  the  agricultural  transformation  [Johnston,  1970: 
369-404],  The  income  elasticity  of  demand  for  agricultural  products  in 
low  relative  to  the  demand  for  nonfarm  goods  and  services 
and  declines  as  per  capita  income  rises  because  of  Engel's  law.  If 
product  supply  curves  were  to  shift  to  the  right  at  the  same  rates,  the 
differences  in  income  elasticities  would  in  themselves  require  the 
transfer  of  resources  from  agriculture  to  the  nonfarm  sector,  largely 
because  countries  start  the  development  process  with  the  bulk  of  their 
resources  in  agriculture  [Schuh,  1975],  One  could  thus  appreciate  the 
dynamic  role  that  agriculture  plays  towards  higher  levels  of  industrial 
and  general  economic  growth. 

Against  the  common  background  of  a lopsided  view  of  agriculture, 

the  recent  alarms  concerning  the  food  problem  have  produced  a healthy 

shift  in  emphasis.  Development  economists  and  governments  are  now 

giving  more  attention,  at  times  more  than  is  due,  to  agriculture.  In 

fact,  Schuh  goes  even  to  the  extent  of  warning  that 

We  are  now  in  the  danger  of  going  to  the  other  extreme,  with 
some  analysts  arguing  for  an  agriculture-first  policy  as 
contrasted  to  an  industry— first  policy.  And  perhaps  more 
seriously,  at  least  for  some  countries,  targets  are  being 
set  in  terms  increasing  food  output  only.  [1968:12] 

It  is  this  aspect  that  was  addressed  at  the  beginning  of  the  present 
section,  when  it  was  emphasized  that  the  literature  on  food  and  agri- 
cultural policy  remains  constrained  within  the  micro  focus  only,  much 
to  the  neglect  of  the  macro  environment  within  which  that  agricultural 
sector  must  develop  [Timmer  et  al.,  1983:457]. 

On  the  other  hand,  a good  deal  of  sophistication  has  been  achieved 
in  macroeconomic/macroeconometric  modeling  in  the  literature.  Yet  most 
models  fail  to  incorporate  agriculture  in  any  significant  way,  albeit 
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the  agricultural  sector  may  be  playing  a dynamic  role  in  the  process  of 
development.  This  aspect  is  addressed  in  the  following  section. 

Agriculture  in  Macroeconomic  Models 

Most  literature  on  economic  development  is  cast  in  the  context  of 
the  need  and  realization  of  technological  changes  with  the  main  focus 
on  the  so-called  agricultural  transformation” — a process  whereby  an 
important  share  of  agricultural  labor  force  is  transferred  out  of  agri- 
culture and  correspondingly  new  modern  inputs  produced  in  the  nonfarm 
sectors  are  introduced.  (For  extensive  discussion  of  the  U.S.  case, 
see  Schuh  [1976:802].)  To  this,  one  could  include  the  additional  role 
of  agriculture  in  providing  the  needed  surplus  for  the  development  of 
the  nonagricultural  sector.  Yet  the  nonagricultural  sector  has 
remained  the  centerpiece  of  the  literature  and  the  conduct  of  develop- 
ment policy  in  most  developing  countries.  This  fact  has  been  the  main 
reason  why  agriculture  has  been  usually  considered  more  as  just  a 
source  of  surplus  for  the  pursuit  of  the  nonagricultural  sector — in 
terms  of  both  human  (labor)  and  nonhuman  (capital)  resources.  One 
consequence  of  this  lopsided  view  has  been  that  agriculture  is  often 
manipulated  continuously  through  various  pricing  policies  in  order  to 
maintain  depressed  prices  of  food  at  artificial  levels  in  the  urban 
areas,  resulting  in  what  is  known  as  the  "double  saueeze  of 
agriculture  [Lipton,  19/7:20].  The  controlled  prices  of  agricultural 
products,  the  result  of  deliberate  economic  policy,  have  consequently 
helped  to  depress  agriculture  through  the  fixing  of  unremunerative 
prices  which  have  only  led  to  stagnant  agricultural  production  inspite 
of  significant  potential  for  comparative  advantage  in  production  and 
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trade  [McCarthy  and  Taylor,  1980;  Schuh,  1978].  In  the  process,  this 
stagnation  has  caused  a drain  on  available  foreign  exchange,  since  most 
of  the  developing  countries  have  become  net  food  importers,  with  an 
adverse  impact  as  much  of  available  foreign  exchange  has  had  to  be 
diverted  away  from  investment  to  importing  food  in  substantial  amounts 
(e.g.,  wheat  import  in  India). 

It  has  been  aptly  noted  that 

The  literature  and  much  of  the  practice  of  development 
policy  has  been  dominated  by  either  emphasis  on  industriali- 
zation, independent  of  agricultural  development,  or  on  agri- 
culture as  a provider  of  basic  human  needs,  independent  of 
commercialization  and  industrialization.  Perhaps  the  time 
is  ripe  to  pick  up  the  old  threads  of  dynamic  interaction 
between  agriculture  and  industry.  [Mellor,  1982:2] 

It  has  been  found,  e.g.,  in  the  Indian  case  [Rangarajan,  1982],  that 

the  value  of  consumption  goods,  mainly  from  the  nonagricultural  sector, 

consumed  in  rural  areas  is  nearly  two  and  a half  times  larger  than  the 

proportion  consumed  in  urban  areas.  The  study  demonstrates  that  these 

consumption  linkages  are  much  more  powerful  than  the  links  due  to  the 

use  of  inputs  by  agriculture  or  provision  of  raw  material.  That  is, 

agriculture  s role  is  not  to  be  limited  just  in  providing  surplus  or 

limited  market  for  inputs  produced  in  the  nonagricultural  sector.  It 

has  an  important  and  dynamic  role  in  providing  extensive  market  for 

final  goods  from  the  nonagricultural  sectors. 

Macroeconometric  Modeling 
General  Theoretical  Issues 

A simple  closed  economy.  In  modeling  an  economy,  it  is  helpful 
to  view  the  economy  in  terms  of  the  "circular  flow"  [Ackley,  1961; 
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Gordon,  1978;  Taylor,  1979,  1983],  In  a simple  closed  economy  without 
the  government  and  international  trade,  the  economy  is  composed  of  two 
sectors — the  consuming  sector  and  the  producing  sector.  These  two 
sectors  interact  in  the  following  ways:  (1)  the  consuming  sector 

(which  could  be  identified  with  the  household  sector)  offers  productive 
services,  in  the  form  of  labor,  to  the  producing  sector  through  the 
factor  market.  They  are,  in  turn,  rewarded  by  the  producing  sector 
(which  could  be  identified  with  the  firm)  through  factor  payments,  in 
the  form  of  wages,  salaries,  rents,  profits,  etc.  Hence,  there  is  a 
flow  of  money  from  the  producing  sector  to  the  consuming  sector.  This 
flow  of  money  constitutes  the  money  income  of  the  consuming  sector. 

The  other  interaction  between  the  consuming  and  the  producing 
sector  is  that  the  consuming  sector  uses  its  money  income  to  demand  the 
products  produced  by  the  producing  sector.  In  principle  for  the  closed 
economy  in  equilibrium,  the  flow  of  money  between  the  two  sectors  must 
be  equal,  i.e.,  the  amount  of  money  spent  by  the  consuming  sector  in 
goods  and  services  is  equal  to  the  amount  it  receives  in  return  for 
factor  services  it  offers  to  the  producing  sector. 

Extension  of  the  simple  model.  The  above  is  the  basic  model  and 
is  only  a building  block  of  macroeconomics.  It  forms  a simplistic  view 
of  the  economy  and  ignores  several  important  real  features  of  the 
economy,  e.g.,  the  government  and  the  opportunity  to  trade,  which 
affect  GNP  in  several  ways.  They  need  to  be  incorporated  in  essential 
ways  for  making  the  model  more  realistic. 

Government . The  government  raises  revenue  by  taxing  the  private 
sector,  and  this  has  the  effect  of  decreasing  GNP.  On  the  other  hand, 
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it  spends  the  revenue  on  goods  and  services,  and  this  has  the  effect  of 
increasing  GNP . All  the  more,  the  taxing  and  spending  activities  do 
not  have  symmetric  effects.  As  a result,  the  government  activity  can 
have  the  net  effect  of  raising  or  lowering  the  equilibrium  level  of 
money  in  the  economy . Still  further , the  government  can  take  recourse 
to  deficit  financing,  causing  a net  addition  of  money,  and  so  could 
actively  participate  in  the  process  of  producing  goods  and  services. 

International  Trade.  The  introduction  of  international  trade 
in  the  simple  model  has  the  effect  of  altering  the  equilibrium  level 
of  money  flow  in  the  economy.  Exports  of  goods  and  services  has  the 
effect  of  outside  injection  of  money  into  the  economy.  Similarly, 
import  of  goods  and  services  implies  a leakage  of  money  outside  the 
system. 

Savings . In  the  simple  closed  economy,  it  is  assumed  that 
indviduals  spend  all  their  money  incomes  on  goods  and  services. 

However,  in  the  real  world,  individuals  can  save  and  borrow,  thereby 
altering  the  time  profile  of  their  consumption  from  income.  These 
choices  have  the  effect  of  altering  the  time  pattern  of  equilibrium 
level  of  money  in  the  circular  flow.  The  desires  of  the  individuals 
and  the  firms  to  save  and/or  borrow  necessitates  the  existence  of  a 
financial  system,  formal  and/or  informal,  wherein  money  available  from 
savings  is  made  available  to  potential  borrowers.  The  financial  system 
is  often  regulated  by  economic  policy  aimed  at  a certain  goal  in  the 
time  pattern  of  the  equilibrium  level  of  money.  Clearly,  the  inclusion 
of  foreign  trade  and  the  financial  system  (indicating  leakage  and/or 
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additional  injection  of  money)  adds  further  complications  to  the  model 
in  that  economic  variables,  such  as  the  aggregate  price  level,  the 
level  of  foreign  exchange,  the  extent  of  government  operations,  etc., 
become  important. 

Usually,  the  policy-maker  has  to  judge  an  economic  policy  in  terms 
of  its  effects  on  the  equilibrium  level  of  money,  aggregate  price 
level,  the  balance  of  trade,  and  payments — broad  economic  variables 
economic  policies  must  address.  Still,  depending  on  the  socio- 
political commitment  of  the  policy-makers  or  the  economic  system,  it 
may  be  necessary  to  include  such  factors  as  income  distribution  which 
is  considered  very  important  in  most  developing  countries. 

It  is  the  role  of  the  macroeconomic  theorist  or  the  macroeconomic 
model  to  provide  hypotheses  about  the  effects  of  particular  economic 
policies.  A macroeconometric  model  helps  to  test  these  hypotheses 
within  the  particular  existing  institutional  and  economic  structure  of 
the  economy  and  come  up  with  quantitative  estimates  of  the  effects  of 
proposed  policies. 

Standard  Macroeconometric  Methodology 

The  standard  procedure  in  building  a macroeconometric  model  is  to 
begin  with  a set  of  national  income  accounting  identities  representing 
the  amount  of  money  flowing  through  the  economy.  An  accounting 
identity  that  measures  the  total  aggregate  demand  for  goods  and 
services  is  usually  written  as  follows: 

GDP  = CP  + CG  + GFKP  + GFKG  + X - M 


where 
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GDP  = 

gross  domestic  product, 

CP  = 

private  consumption, 

CG  = 

government  consumption, 

GFKP  = 

gross  capital  formation  by 

the 

private  sector, 

GFKG  = 

gross  capital  formation  by 

the 

government , 

X = 

exports,  and 

M = 

imports . 

Similarly,  an  accounting  identity  measuring  the  flow  of  money 
through  the  factor  of  production  market  is  written  as 

GDP  = wages  + rents  + interest  payments  + indirect 
taxes  + capital  consumption. 

There  can  be  many  variations  applied  to  these  identities  in  terms 
of  defining  economic  variables  (e.g.,  national  income,  personal  income, 
personal  disposable  income,  etc.)  and  disaggregating  various 
components.  They  depend  upon,  among  others,  the  purpose  of  the  model 
and  the  availability  of  data. 

The  building  of  a macroeconometric  model,  in  general,  involves  the 
setting  up  of  a system  of  national  income  identities  in  accordance  with 
the  use  to  which  the  model  is  intended  to  be  put  and  determining  which 
variables  one  wants  to  treat  as  endogenous  and  so  explain  and  forecast. 
Such  a judgment  on  the  variables,  their  nature  and  relationships,  is 
mainly  based  upon  economic  theory.  Needless  to  say,  the  practical 
problems  of  specification  are  related  to  deciding,  on  the  basis  of 
economic  theory  and  statistical  criteria,  which  variables  are  to  be 
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considered  important  dependent  variables,  as  contrasted  to  predeter- 
mined variables  in  the  model. 

Given  data  on  the  dependent  and  independent  variables,  structural 
parameters  are  estimated,  using  standard  statistical  inference 
procedures.  The  structure  of  the  model  provides  the  static  picture  of 
the  economy.  Important  uses  to  which  the  structure  of  the  model  could 
be  put  are  in  estimating  the  effects  of  changes  in  exogenous  variables 
and  other  policy  actions  [Evans,  1970]. 

Macroeconometric  Modeling  in  Developed  Countries 
Theoretical  Issues 

Econometric  models  were  first  built  and  applied  in  Holland  and  the 
United  States.  There  were  serious  efforts  to  build  such  models  in  the 
UK,  Japan,  Israel,  etc.  These  models,  used  in  the  developed  industrial 
countries,  were  basically  Keynesian  in  nature.  Among  the  pioneering 
models  were  those  by  Tinbergen  [1939],  Klein  and  Goldberger  [1955], 
and  Suits  [1962]  for  the  U.S.  economy,  Ichimura  et  al.  [1964]  for  the 
Japanese  economy,  and  Tinbergen  [1951]  for  the  UK  economy. 

Most  of  the  models  are  inherently  in  the  Keynesian  framework 
and  are  mainly  demand-led.  The  Keynesian  theory  of  effective  demand 
remains  the  central  theme  of  these  model-building  efforts.  The 
associated  growth  of  the  social  accounting  system  has  enabled 
econometricians  to  put  the  Keynesian  system  in  explicit  form.  Klein 
[1968:561]  gives  the  popular  Hicks-Lange  version  of  the  Keynesian 
theory  in  a parametric  linear  form  as  follows: 
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where 


Ct 

= 

“0  + “l  Yt  + “t  rt  + ut 

It 

= 

e0  + Si  \ * et  rt  + vt 

Yt 

= 

Ct  + It 

Mt 

> 

= 

50  + 61  Yt  + 6t  rt  + zt 

Ct 

= 

consumers'  expenditure. 

It 

= 

capital  formation, 

Yt 

= 

national  income, 

r 

= 

interest  rate, 

Mt 

= 

money  supply  (exogenous),  and 

u,  v,  z 

= 

random  errors. 

It  is  a 

very 

r simple  version.  The  system  : 

not  dynamic  and  does  not  deal  with  price-level  determination.  It  does 
not,  for  example,  include  government  variables  (expenditure  and  taxes) 
and  does  not  incorporate  foreign  trade.  Indeed,  modern  econometric 
models  have  been  largely  an  outgrowth  of  efforts  towards  a greater  dose 
of  realism.  Naturally,  efforts  have  gone  mainly  in  the  direction  of 
introducing  prices,  wages,  dynamic  behavior,  employment,  trade,  the 
role  of  the  public  authorities,  etc.  Yet,  most  of  the  extended 
versions  have  remained  basically  Keynesian  because,  once  prices  are 
given,  effective  demand  (or  total  income)  is  also  determined — 
inherently  as  a function  of  a set  of  exogenous  variables. 

Historically,  such  econometric  models,  cast  in  the  Keynesian  mold, 
have  exhibited  a more  realistic  depiction  of  the  economy,  in  terms  of 
the  analysis  of  the  industrial  economies  and  also  policy  conclusions 
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with  extensive  application  to  several  policy  issues.  Klein  emphasizes 

that  these  models  are  generally 

. . . descriptive  of  the  American  economy  because  we  have  an 
enormously  productive  industrial  complex  that  is  physically 
capable  of  turning  out  much  more  output  than  it  actually 
does,  and  our  problem  is  to  find  enough  effective  demand  to 
absorb  its  output.  [Klein,  1968:568] 

The  focus  of  the  econometric  modeling  for  the  developed  industrial 
countries  is  in  generating  more  effective  demand  and  could  surely  be 
regarded  as  problem-oriented  or  problem-specific  in  their  situations. 
The  stress  is  upon  the  decomposition  of  national  expenditure.  This 
gives  greater  importance  and  detail  to  the  demand  side  of  the  national 
income  accounts.  On  the  other  hand,  there  is  no  similar  detailed 
account  of  the  supply  side. 

General  Features  of  the  Empirical  Models 

Most  models  contain  at  least  one  consumption,  investment, 
liquidity  preference,  and  production  function  (see  Nerlove  [1966]). 

Many  have  quite  elaborate  systems  of  equations  corresponding  to  some 
of  the  elements  given  above,  depending  upon  the  individual  country's 
economic  environment.  Some  models  are  dynamic,  and  most  contain  at 
least  a few  nonlinearities  too.  Although  the  specification  of 
exogenous  and  endogenous  variables  is  important,  not  all  do  make  that 
distinction  explicit.  This  omission  creates  unnecessary  difficulty 
in  capturing  the  operational  aspect  of  the  model  in  terms  of  identi- 
fying the  policy  variables,1  which  are  of  greater  concern  to  the 
policy-makers.  Most  of  the  equations  have  been  estimated  mainly  by 

-’-Policy  variables  are  exogenous  to  the  system  and  could  be 
influenced  by  the  policy-makers. 
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employing  the  Ordinary  Least  Square  Method  (OLS),  e.g.,  Tinbergen 
[1939],  Tinbergen  [1951],  Valvanis  [1955],  Suits  [1962],  Dusenbury 
et  al.  [1960],  Brown  [1964],  Kmenta  [1964],  and  Ackley  [1963].  Klein 
and  Shinkai  [1963]  used  Two  Stage  Least  Squares  (TSLS)  in  their  model 
for  Japan.  Valvanis  [1955],  Klein  et  al.  [1961],  Rhomberg  [1964],  and 
Klein  and  Goldberger  [1955]  have,  wholly  or  partially,  employed  the 
Limited  Information  Maximum  Likelihood  Method  (LI). 

In  most  of  the  models,  government  wage  bill  or  expenditure, 
population,  supply  of  agricultural  commodities,  bonds  issued  by  the 
government,  required  reserves,  net  income  from  abroad,  value  and  volume 
of  exports,  value  and  volume  of  imports,  index  of  world  production,  and 
prices  of  goods,  etc.,  are  treated  as  exogenous  variables.  Most  models 
have  considered  real  consumption  expenditures,  real  net  investment, 
active  balances  (cash  balances  and  demand  deposits),  idle  balances 
(time  deposits),  gross  output  of  the  private  sector,  private  wage  bill, 
general  price  index,  and  rent  payments  as  endogenous  variables  in  the 
models. 

It  is  characteristic  of  most  of  these  models  that  each  takes  due 
account  of  the  individual  characteristics  of  the  economic  topography  of 
the  concerned  countries.  The  model  for  UK,  for  instance  [Klein  et  al. 
1961;  Tinbergen,  1951],  and  the  Netherlands  [Central  Planning  Bureau, 
1961]  incorporate  in  significant  ways  the  large  size  of  the  inter- 
national sector.  They  could  be  contrasted  with  most  models  for  the 
U.S.  with  no  significant  external  sector,  because  foreign  trade  is 
considered  to  form  only  a small  part  of  the  overall  economy. 

In  countries  where  international  trade  occupies  a relatively 
significant  share  in  national  income,  greater  disaggregation  of  the 
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foreign  trade  sector  is  needed.  This  is  true  of  countries  like  Japan, 
with  a relatively  large  share  of  foreign  trade  in  the  national  economy 
[Klein  and  Shinkai,  1963].  In  the  case  of  Australia,  Kmenta  [1964] 
emphasizes  the  effect  of  immigration  on  key  variables  in  the  economy, 
especially  to  the  housing  industry  through  resultant  housing  demand. 
Monetary  sector  is  absent,  and  price  level  is  determined  by  mini  mum 
wage  levels,  excess  demand  for  labor,  and  immigration.  This  could  be 
contrasted  with  other  models  for  the  U.S.  [Tinbergen,  1939],  which  give 
extensive  treatment  of  the  monetary  sector. 

Thus,  it  is  very  important  that  an  individual  country's  special 
economic  and  institutional  characteristics  be  adequately  reflected  in 
any  economic  model.  A model  of  Israel,  for  instance,  would  give 
greater  weight  to  population  growth  through  immigration  and  natural 
increases,  unilateral  international  transfers,  military  expenditures 
for  defense,  trade  balances,  and  domestic  capital  formation  [Evans, 
1970].  Similarly,  a model  for  Japan  would  highlight  such  features  as 
the  foreign  trade  movement,  the  savings  process,  the  controlled  money 
market  [Klein,  1968:560],  and  the  extensive  and  sustained  government 
support  for  export  promotion. 

Macroeconometric  Modeling  in  Developing  Countries 
Theoretical  Issues 

As  a consequence  of  substantial  efforts  to  construct  large  and 
sophisticated  econometric  models  in  developed  countries  in  recent 
times,  a large  and  growing  literature  on  the  techniques  of  specifi- 
cation, identification,  estimation,  and  forecasting,  as  well  as 
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simulations  of  these  large  macroeconometric  models,  has  become 
available.  However,  the  application  of  these  techniques  to  developing 
countries  is  still  a very  recent  phenomenon  [Klein,  1968].  The  reasons 
often  cited  for  this  dearth  of  available  macroeconometric  models  for 
developing  countries  are  lack  of  large  and  disaggregated  time  series 
data  over  a fairly  long  period  of  time  and  the  shortage  of  expertise 
required  to  carry  out  major  efforts  of  this  nature  [Klein,  1968; 

Hansen,  1973]. 

Perhaps  the  most  vexing  question  in  the  context  of  modeling  in 
developing  countries  is,  could  modeling  techniques,  including  under- 
lying theoretical  specifications  of  the  models  for  the  developed 
countries  be  reasonably  carried  over  to  the  developing  countries?  This 
problem  was  early  and  aptly  posed  by  Klein. 

It  is  not  clear  to  what  extent  guidelines  that  have  been 
established  for  the  model  builders  in  the  former  group 
(developed  countries)  should  be  used  in  the  latter 
(developing  countries).  [1968:576] 

In  most  of  the  pioneering  econometric  models — Tinbergen  [1939] 
and  Suits  [1962]  for  the  U.S.  economy,  and  Klein  and  Shinkai  [1963] 
and  Ichimura  et  al.  [1964]  for  the  Japanese  economy — the  emphasis  is 
on  the  demand  side  which  remains  the  centerpiece  of  these  models.  Not 
unnaturally,  one  of  the  causes  of  caution  in  transplanting  these  models 
into  the  developing  countries  has  been  whether  it  is  reasonable  to  use 
neo-Keynesian  macroeconometric  models  for  the  developing  countries. 

In  an  economy  where  economic  resources  are  allocated  to  some  degree  by 
the  price  system,  the  levels  of  macroeconomic  variables  are  certainly 
determined  to  a significant  extent  by  aggregate  demand  and  aggregate 
supply  of  goods  and  inputs  [Stephenson  and  Itharattana,  1977]. 
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Under  given  technological  and  institutional  constraints  and  the  situa- 
tion where  the  price  mechanism  is  used  to  allocate  resources,  there  is 
certainly  a justification  for  the  application  of  the  Keynesian  frame- 
work in  the  developing  countries  too.  However,  its  blind  application 
should  be  forewarned,  keeping  in  mind  the  special  institutional  and 
economic  characteristics  prevailing  in  the  economy  being  modeled. 

Klein  argues: 

Some  parts  of  the  Keynesian  type  aggregative  structure  are 
universal,  while  others  are  not  applicable  outside  the 
industrial  economies  for  which  they  have  been  established. 
[1968:576] 

General  Features  of  the  Empirical  Models 

The  earliest  macroeconometric  models,  built  especially  for  LDC's 
(e.g.,  Narasimham  [1956];  Suits  [1964])  followed  closely  the  simple 
Keynesian  models.  This  has  exerted  a great  deal  of  influence  on 
modeling  efforts  in  the  developing  countries.  However,  the  kinds  of 
models  proposed  for  LDCs  have  begun  to  undergo  some  perceptible 
changes,  e.g.,  towards  incorporating  more  neoclassical  formulations  by 
giving  special  emphasis  to  relative  prices  and  profit  maximization 
[Zerembka,  1967,  1972]  and  towards  making  greater  use  of  expectational 
variables  based  upon  distributed  lag  formulations  [Evans,  1969,  1970], 
With  extended  disaggregation,  "the  large  role  that  foreign  trade 
plays  in  most  LDCs  has  become  increasingly  reflected  in  the  more  recent 
models"  [Nugent,  1975:510],  However,  the  fundamental  break  with  the 
developing  countries'  tradition  of  keeping  the  effective  demand  the 
centerpiece  of  the  macroeconometric  models  has  been  in  putting  more 
emphasis  on  supply  considerations  [Marwah,  1969a,  b;  Beltran  del  Rio 
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and  Klein,  1974;  Ali  et  al.,  1977],  Major  efforts  have  gone  towards 
further  disaggregation  of  different  production  and  consumption 
funtions  for  various  sectors  [Islam,  1965;  Zarembka,  1972].  As  a 
consequence,  it  has  been  possible  to  incorporate  Nurkse-Lewis  notions 
of  agricultural  surplus  and  market  imperfections  into  the  empirical  LDC 
models  which  has  helped  to  better  reflect  economic  and  institutional 
features. 

Whereas  most  of  the  earlier  macro  models,  e.g.,  Feldman/ 

Mahalanobis  model  [Mahalanobis,  1953]  were  inspired  by  the  closed 

economy  models  of  Harrod-Domar  and  Keynes,  "the  large  role  that  foreign 

trade  plays  in  most  LDCs  is  increasingly  reflected  in  the  more  recent 

models"  [Nugent,  1975:510].  Most  of  the  changes  that  have  been 

profitably  incorporated  recently  in  the  design  of  macroeconomic/ 

macroeconometric  models  are  essentially  in  scope,  level  of  aggregation, 

and  emphasis.  Nugent  suggests  that  improvement  is  clearly  warranted  in 

incorporating  more  explicitly 

. . . the  disequilibrium  nature  of  development  processes 
and  structures  and  integrating  short-,  medium-,  and  long- 
range  time  perspectives,  relating  these  models  more  closely 
to  the  requirements  of  developing  planning  and  policy 
decisions.  [1975:511] 

To  that  extent,  economists  have  increasingly  come  to  realize  that 
the  "real"  world  is  less  than  "perfect,"  and  the  "first-best"  solution 
or  adjustment  mechanisms  cannot  be  utilized  because  of  political- 
administrative,  social,  and  economic  constraints.  Indeed,  many  daul- 
istic  differences  which  are  observed  between  sectors,  have  a tendency 
to  perpetuate.  Part  of  the  reason  may  be  the  result  of  faulty 
policies.  However,  "partly  the  dualisms  also  seem  to  be  due  to  the 
relative  strength  of  various  disequilibrating  forces  that  seem  to 
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appear  naturally  in  the  process  of  economic  development"  [Nugent, 
1975:511],  To  say  the  least,  the  failure  of  several  phenomena,  such  as 
prices,  technology,  savings  behavior,  human  capital,  and  the  sectors 
themselves  to  come  to  equilibrium  is  important  to  account  for  in  the 
design  of  macro  models  for  developing  countries. 

The  upshot  of  the  foregoing  discussions  is  that  a proper  strategy 
is  to  construct  a simple  model  for  a developed  country,  and  then  seek 
to  reexamine  and  modify  its  applicability  to  the  modern  stabilization 
analysis  of  the  special  situations  of  the  developing  coutries  [Behrman, 
1974,  1975;  Klein,  1968;  Zarembka,  1972],  The  crucial  step  lies  in  the 
examination  of  various  components  of  recent  models  for  stabilization  in 
developed  countries  and  to  consider  how  and  in  what  respects  they  could 
be  modified  for  the  analysis  of  stabilization  issues  in  a developing 
country,  given  the  economic  and  institutional  topography  of  the 
developing  country. 

Having  discussed  the  general  features  of  macroeconometric  modeling 
in  developing  countries,  we  now  discuss  the  distinguishing  features  of 
some  empirical  macroeconometric  models  for  developing  countries. 

Features  of  Some  Empirical  Models 

Among  early  macroeconometric  models  for  developing  countries  is 
one  by  Narasimham  [1956].  It  is  a short-term  macroeconometric  model 
for  India  and  is  basically  cast  in  the  Keynesian  framework.  It 
consists  of  four  groups  of  relations:  (1)  definitional,  (2)  demand 

relations,  (3)  price  fixation  relations,  and  (4)  income  formation 
relations.  The  five  definitional  relations  in  the  model  define 
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(1)  volume  of  national  product,  (2)  price  of  national  product, 

(3)  value  of  national  income,  (4)  national  income,  and  (5)  noncorporate 
profits . 

The  second  group  of  relations,  concerning  the  demand  functions, 
relate  to  (1)  consumption  function,  (2)  investment  function,  (3)  import 
demand  function,  and  (4)  labor  demand  function.  The  third  group  of 
relations,  concerning  price  fixation,  relate  to  (1)  consumers'  price, 

(2)  investment  price,  (3)  wage  rate  (labor  price),  and  (4)  farm  price. 
The  final  group,  concerning  income  formation,  relates  to  (1)  non- 
corporate profits,  (2)  profit  of  the  corporate  sector,  (3)  farm  income, 

(4)  nonfarm  labor  incomes,  and  (5)  tax  yields.  The  Indian  economy  is 
described  by  a system  of  five  markets  for  factors  and  products  through 
a system  of  equations. 

While  Narasimham's  was  a pioneering  attempt,  he  appears  to  have 
paid  insufficient  attention  to  adapting  the  Tinbergensque  models  to 
the  very  different  structural  features  of  the  Indian  economy"  [Bhagwati 
and  Chakrabarty,  1969:28].  These  would  relate,  for  example,  to  the 
distinction  between  "urban  and  rural  propensities  to  save,  the 
elasticity  of  the  marketable  surplus  in  agriculture,  the  distinction 
between  factory  employed  labor  and  self  employment,  and  so  on" 

[Bhagwati  and  Chakrabarty,  1969:28]. 

The  model  for  Tunisia  by  Ali  et  al . [1977]  is  also  a short-term 
model.  Yet  it  incorporates  the  "production  side"  in  an  essential  way. 
This  could  be  contrasted  with  the  common  practice  of  incorporating  only 
the  demand  side  in  short-term  macro  models — to  the  extent  of  identify- 
ing short-term  macroeconometric  modeling  only  with  the  demand  side  of 
the  economy  [Behrman,  1976]. 
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Ali  et  al.  [1977]  incorporate  capacity  utilization  variables  as 
exogenous  but  manipulable  as  policy  instruments.  Financial  variables, 
e.g.,  bank  and  government  credits  and  foreign  exchange  reserves,  play  a 
crucial  role  in  determining  investment  expenditures  in  the  model.  The 
economy  is  disaggregated  into  seven  blocks:  (1)  a production  and 

employment  block;  (2)  price  equation  block  (economy  wide  decomposed 
into  14  branches);  (3)  a foreign  trade  block  containing  import  and 
export  equations  for  various  trade  categories;  (4)  an  investment  block; 
(5)  private  and  public  consumption  equations  as  well  as  equations  for 
direct  and  indirect  taxes;  (6)  petroleum  branch;  and  (7)  an  inventory 
change,  calculated  resi dually  (as  demand  minus  supply),  which  also 
measures  the  disequilibrium  in  the  economy. 

The  equations  of  the  model  are  presented  in  log-linear  form  for 
easier  interpretation.  The  model  has  59  behavioral  equations  and  36 
identities,  with  77  exogenous  variables.  The  model  is  expressed  as  a 
simultaneous  equation  model. 

One  vital  use  of  the  model  relates  to  the  simulation  of  the  past. 
Some  important  features  are  (1)  the  Gauss-Seidel  iterative  method  is 
used  to  solve  the  system  of  nonlinear  equations;  (2)  a dynamic 
simulation  resulting  over  the  sample  period  1963-66  is  presented  for  a 
sample  of  variables;  (3)  the  impact  of  various  policy  instruments  on 
target  variables  is  studied  by  performing  alternative  simulation  runs 
using  different  sets  of  instrument  variables  and  (4)  values  of  the 
target  variables  obtained  from  the  alternative  simulation  are  compared 
with  those  of  the  reference  solutions  in  order  to  analyze  the  response. 
Policy  impact  is  studied  regarding  (1)  the  government  increases 
investment  credit  by  10  million  dinars  yearly;  (2)  when  the  indirect 
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tax  increases  from  12%  to  15%  over  the  forecasting  period;  (3)  when  the 
import  tariffs  are  increased  by  10%  over  the  whole  period  considered; 
and  (4)  when  investment  allocation  parameters  for  the  manufacturing 
industry  (reallocation  away  from  long  gestation  projects)  are  increased 
by  1%  in  1977  and  1978. 

Stephenson  and  Itharattana  [1977]  take  special  account  of  the 
importance  of  agriculture  which  is  treated  in  an  extensive  and 
disaggregated  manner . Emphasis  is  placed  upon  investigating  the 
relationship  between  the  agricultural  and  the  nonagricultural  sectors. 
The  model  is  basically  addressed  to  investigating  the  effects  of 
alternative  policy  proposals  with  particular  emphasis  on  increasing 
agricultural  production  and  income.  The  entire  model  consists  of  two 
components  (1)  a national  agricultural  model  within  the  framework  of 
the  standard  linear  programming  analysis  and  (2)  a macro-econometric 
model. 

Their  model-I  is  a very  simplified  and  crude  version  involving  45 
equations  of  which  36  equations  are  behavioral.  It  is  a completely 
"real"  model  without  consideration  of  the  monetary  sector  and  so 
involves  no  consideration  of  aggregate  price  levels.  The  model  con- 
sists of  seven  general  groups  of  equations  relating  to  (1)  private 
personal  consumption,  (2)  government  expenditures,  (3)  exports, 

(4)  imports,  (5)  gross  fixed  capital,  (6)  output,  and  (7)  income 
distribution.  The  OLS  estimation  method  is  employed,  using  annual  data 
for  1962-1974  (2SLS  method  is  not  used  because  of  the  small  number  of 
time  series  observations). 

Model-II  is  also  a self-contained  model.  Built  upon  Model-I,  it 
incorporates  nonlinearization  of  variables  (though  not  of  parameters) 
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and  also  includes  a monetary  and  price  sector.  Unlike  Model-I,  six  of 
the  seven  output  equations  are  specified  in  modified  Cobb-Douglas 
production  function  forms  with  the  seventh  in  an  output  per  worker 
form. 

Although  an  attempt  is  made  to  monetize  the  economy,  Model-II 
still  does  not  incorporate  the  financial  sector  satisfactorily.  The 
authors  recognize  the  need  to  incorporate  balance  of  payments  and 
foreign  exchange  positon  of  Thailand  in  order  to  make  the  model  more 
realistic.  Greater  realism  could  be  obtained  by  incorporating 
sub-models  of  the  export  commodities  directly  into  the  model. 

Intended  for  the  purpose  of  the  application  to  some  hypothesized 
policy  choices  over  time,  Norton  and  Rhee  [1981]  assess  (1)  the  role 
of  exports  in  generating  growth  and  inflation;  (2)  the  role  of  money 
supply  for  growth  and  inflation;  (3)  the  effect  of  1974  "oil  crisis" 
on  domestic  economic  performance;  and  (4)  the  role  of  wage  increases, 
agricultural  price  increases,  and  import  liberalization  in  determining 
inflation  rates. 

An  important  historical  experiment  of  the  model  relates  to 
alternative  time  paths  posited  for  import  and  export  price  variables 
and  the  volume  of  world  trade  or  exports.  Some  previously  exogenous 
variables,  e.g.,  those  related  to  export  levels  and  international  terms 
of  trade,  are  made  endogenous  for  such  an  experiment,  with  addition  of 
equations  related  to  trade  and  exchange  rates  and  deflators  of  national 
accounts . 

Policy  simulations  are  carried  with  respect  to  the  likely  effect 
of  a 5%  lower  export  growth  and  a 5%  reduction  in  the  money  supply  on 
GDP,  the  percentage  of  manufacturing  employment,  the  balance  of 
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payments  position  and  inflation.  The  monetary  experiment,  reflects  the 
greater  degree  of  endogeneity  of  money  supply. 

The  system  is  recursive  in  structure.  This  facilitates  the  use  of 
the  OLS  estimation  procedure.  It  is  a demand— led  model,  without  any 
consumption  function  but  only  its  residual  specification.  Demand, 
which  clearly  stands  central,  is  determined  by  expectations  which  in 
turn  are  related  to  (1)  price  and  (2)  effective  demand  levels.  Output 
is  determined  by  demand  expectations  and  output  determines  capital 
stock;  which  is  the  principal  determinant  of  savings.  The  residual 
specification  of  savings  thus  follows. 

The  Norton-Rhee  model  contains  17  stochastic  equations  and  24 
identities,  with  the  principal  endogenous  variables  in  output,  price 
level,  wage  rate,  imports,  inventory  investment,  savings,  consumption, 
and  employment.  The  policy  instruments  specified  are  (1)  the  exchange 
rate,  (2)  nominal  money  supply,  and  (3)  farmers'  selling  price  for 
agricultural  products. 

Although  the  focus  of  the  literature  on  development  and  planning 
has  mainly  centered  on  the  relationship  between  agriculture  and 
industry,  yet  surprisingly,  not  much  work  has  gone  on  in  the  direction 
of  putting  the  scope  and  extent  of  such  relationship  in  suitable  macro- 
econometric framework  which  could  permit  both  quantification  of  the 
relationship  and  also  testing  of  relevent  hypotheses.  Rangarajan 
[1982]  addresses  especially  this  lacuna.  A macroeconometric  model, 
incorporating  the  relationships  between  agriculture  and  industry 
through  production  input  requirement,  demand,  savings,  and  investment, 
is  constructed  to  study  the  effects  of  agriculture  on  the  economy.  The 
model  examines  what  would  be  the  effect  on  industry  if  agriculture  grew 
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at  a certain  percentage.  Such  an  exercise  is  important  especially  for 
development  planners  who  often  are  hardly  left  with  perspectives  and 
alternative  paths  of  industrialization  vis-a-vis  agricultural  develop- 
ment, although  the  relationship  between  the  two  is  emphasized  mostly  on 
a theoretical  basis. 

To  test  the  model,  simulated  values  derived  from  the  model  were 
compared  with  the  actual  values.  The  model  was  able  to  capture 
fluctuations  in  industrial  production  and  growth  of  basic  and  capital 
goods.  Five  simulations  were  attempted  to  examine  the  efforts  of 
various  paths  of  agricultural  development — in  terms  of  steady  growth,  a 
one-time  increase  in  agricultural  output,  and  a change  in  the  foodgrain 
terms  of  trade  (i.e.,  terms  of  trade  between  industry  and  agriculture). 
The  model  specifically  asked  what  the  effect  on  industry  would  be  if 
agriculture  grew  at  a certain  rate,  based  upon  historical  data  ( 1961— 
1972). 

Important  features  of  the  model  were  that  (1)  industrial  output 
was  divided  into  two  categories,  e.g.,  consumption  goods,  and  basic 
and  capital  goods;  (2)  agricultural  output,  disaggregated  into  food 
grains  and  nonfood  grains,  was  treated  as  exogenous;  and  (3)  terms  of 
trade  between  agriculture  and  industry  were  treated  as  endogenous. 
Interestingly,  the  model  captured  fluctuations  in  industrial  production 
and  wide  differences  in  the  values  for  year-to-year  growth  of  basic  and 
capital  goods. 

Five  simulation  studies  were  carried.  Simulation  I,  the  basic 
simulation,  was  mainly  deterministic,  but  the  model  was  also  simulated 
stochastically.  Simulation  II  showed  the  effects  of  a one-time 
increase  in  agricultural  output.  Simulation  III  took  one  variable, 
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the  food  grain  terms  of  trade,  and  examined  the  effects  of  changes  in 
it.  Simulation  IV,  examined  the  effect  of  a 1%  increase  in  agricul- 
tural growth  rate.  The  results  of  the  simulations  indicated  that  a 1 % 
growth  in  agricultural  output  increased  industrial  production  by  about 
0.5%  and  the  national  income  by  about  0.7%. 

The  model  did  not  incorporate  output  effect  of  investment,  and 
money  was  not  introduced  in  the  model  since  the  behavior  of  the  real 
side  of  the  economy  was  linked  only  to  relative  price  ratios.  The 
terms  of  trade,  the  output  of  industrial  consumption  goods,  the  output 
of  basic  and  capital  goods,  the  output  of  industrial  production,  gross 
fixed  capital  formation  of  various  sectors,  and  national  income  were 
among  the  principal  endogenous  variables.  The  system  was  recursive, 
and  the  ordinary  least  squares  method  was  employed  for  estimation  of 
the  model.  The  main  conclusion  that  emerged  from  the  model  was  that 
agriculture  exercises  strong  influence  on  the  growth  of  industry. 

Thorbecke  and  Field  [1969]  attempted  to  analyze  economic  develop- 
ment in  terms  of  vital  relationships  within  the  productive  sectors  and 
between  these  sectors  and  foreign  trade.  Their  analytical  framework 
consisted  of  (1)  a sectoral  breakdown  in  terms  of  agriculture, 
industry,  and  service;  (2)  a specification  of  the  major  relationship 
between  sectors  (e.g.,  technological,  income  and  price  relationships); 
and  (3)  formulation  of  a policy  framework  to  evaluate  national 
performance . 

The  framework  was  applied  to  explain  the  experience  of  Argentina 
from  the  beginning  of  the  century  to  the  present,  and  the  experience 
of  Peru  was  put  into  similar  analysis  for  the  post-World  War  II  period. 
In  each  case,  the  role  of  agriculture  stood  as  the  centerpiece 
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of  investigation.  However,  these  two  case  studies  provided  very  dif- 
ferent perspectives  of  the  agricultural  sector — e.g.,  (1)  the  case  of 
Argentina  provided  interesting  insights  into  the  relationship  between 
agriculture  and  foreign  trade  when  the  balance  of  payment  was  a binding 
constraint,  and  (2)  the  case  of  Peru  demonstrated  a situation  where  a 
very  contrasting  kind  of  contribution  to  developmental  objectives  could 
be  made  by  a dualistic  agricultural  structure  as  compared  to  the 
contribution  made  by  an  entirely  commercialized  agricultural  sector  as 
that  of  Argentina. 

The  model  helped  to  demonstrate  that  in  the  case  of  the  economy 
of  Argentina,  where  balance  of  payment  was  a binding  constraint  to 
development , 

Development  would  be  best  served  by  a heavier  allocation 
of  inputs  to  agriculture  and  to  exportable  consumer  goods. 

The  import-substitution  policy  strangled  the  supply  of 
capital  goods  further  by  favoring  consumer  goods.  This 
resulted  in  the  interruption  of  economic  growth  in  an 
already  semi-industralized  country.  [Thorbecke  and  Field, 
1969:186] 

The  contrast  between  contributions  to  developmental  objectives  of  an 
entirely  commercialized  agricultural  sector  (the  case  of  Argentina)  and 
a dual  agricultural  sector  (the  case  of  Peru)  is  better  appreciated 
from  the  model. 

Among  other  features  of  the  model,  value  added  was  posited  as  a 
function  of  labor  and  capital,  except  for  agriculture,  where  the 
quantity  of  land  and  the  amount  of  rainfall  were  additional  factors 
that  influence  agricultural  production  and  lagged  capital  influenced 
output.  Agricultural  production,  in  contrast  to  other  sectors,  was 
recognized  as  discontinuous. 
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The  consumption  of  agricultural  products,  industrial  manufactures, 
and  services  were  related  to  changes  in  disposable  income,  internal 
terms  of  trade,  and  a variable  reflecting  changes  in  income  distribu- 
tion, respectively.  Exports  were  specified  as  the  surplus  available 
after  consumption  and  investment  requirements  had  been  deducted  from 
available  supply. 

Imports  were  disaggregated  into  imports  of  raw  materials  and 
intermediary  goods,  capital  goods,  and  consumption  goods.  One  reason 
for  this  was  that  in  Argentina,  as  in  most  developing  countries,  the 
import  of  consumption  goods  is  regulated  almost  entirely  by  government 
import  control.  Imports  of  raw  materials  were  specified  endogenously 
as  a function  of  the  level  of  output  in  the  industrial  sector  and  the 
purchasing  price  via  external  terms  of  trade.  This  specification 
implies  that  imported  and  domestically  produced  raw  material  and 
intermediate  goods  were  considered  complementary.  The  import  of 
capital  goods  was  specified  as  a residual. 

In  the  econometric  model  for  Israel,  Evans  [1970]  considered  the 
country's  special  economic  topography — immigration,  restitutions  and 
reparation  payments,  and  unilateral  transfers  from  individuals  in 
foreign  countries — and  demonstrates  some  important  predictive  power  of 
the  model.  For  instance,  the  model  predicted  the  recession  of  1966 
(beyond  the  sample  period  of  1952-1962)  and  thereby  made  it  possible 
"to  explore  the  question  of  whether  the  recession  was  a natural  effect 
of  forces  that  had  been  building  up  in  the  economy"  [Evans,  1970:625], 
or  whether  it  was  otherwise  shock-induced  and  unpredictable.  With 
multiplier  analysis,  the  predictive  record  of  the  model  for  1966  was 
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analyzed,  and  alternative  measures  of  altering  the  recession  of  that 
year  were  examined. 

Marwah  [1969a]  recognized  that  any  significant  economic  program, 
e.g.,  devaluation  in  the  Colombian  case,  could  be  resolved  in  the  light 
of  detailed  analysis  of  the  general  structure  of  the  Colombian  economy. 
The  model  had  the  "foreign  sector"  as  the  key  determinant  of  the 
Colombian  economy.  An  attempt  was  made  to  formulate,  estimate,  and 
test  the  basic  structure  of  the  system  from  which  policy  implications 
were  drawn.  After  the  estimating  and  testing  of  the  structural 
parameters,  two  alternative  simulataneous  solutions  corresponding  to 
the  different  policy  assumptions  with  respect  to  devaluation  were 
provided.  Finally,  the  "status  quo"  solution  was  compared  wih  new 
controlled  solutions. 

The  model  used  annual  observed  data  (1951-1962).  Except  for  the 
recursive  part  of  the  system,  where  OLS  was  justified,  all  the  esti- 
mates were  obtained  by  a modified  2SLS  method  of  estimation.  The 
structural  equations  were  related  to  consumption,  investment,  export, 
import,  production  functions,  corporate  savings,  taxes,  and  income 
distribution.  Equations  were  also  specified  for  general  prices,  the 
exchange  rate,  sectoral  price,  and  identities. 

A simultaneous  solution  of  the  system  for  the  terminal  sample 
period,  1962,  was  obtained,  and  computed  values  were  checked  against 
the  actual  values.  Policy  simulations  were  done  by  taking  selected 
variables  as  predetermined,  e.g.,  the  exchange  rate.  The  simulation 
of  various  rates  of  devaluation  with  respect  to  their  effects  on 
corresponding  variables  such  as  GNP  and  exports  was  undertaken. 
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The  model  helped  to  account  for  the  cost  and  benefits  of  different 

degrees  of  devaluation.  For  instance, 

Whereas  the  gains  from  devaluation  are  reflected  through 
savings  with  respect  to  foreign  exchange  earnings  and 
expenses,  the  cost  can  be  measured  through  the  resultant 
inflationary  pressures  and  their  impact  on  the  general 
consumption  level  of  the  people.  The  cost  seems  to  be 
further  raised  by  the  slackening  of  any  production  activity 
through  the  lagged  response  of  the  real  sector.  [Marwah, 

1969a: 251] 

We  now  turn  to  the  specification  of  the  macroeconometric  model  for 
Nepal  in  the  next  chapter. 


CHAPTER  IV 

SPECIFICATION  OF  THE  MACROECONOMETRIC 
MODEL  FOR  NEPAL 


The  short-term  macroeconometric  model  presented  in  this  section 
seeks  to  take  particular  account  of  the  agricultural  and  the  foreign 
sectors  in  the  Nepalese  economy.  It  is  recognized  that  the  Nepalese 
economy  is  quite  differentiated,  especially  across  sectors  [IFAD,  1979; 
Fry,  1974]  and  the  government  assumes  a significant  role  in  resource 
allocation.  The  short-term  behavior  of  the  economy  is  our  focal  point 
of  interest  and  thus  determines  the  extent  of  details  and  disaggrega- 
tion in  the  model.1  The  behavioral  equations  in  the  model  relate  to 
consumption,  investment,  imports,  government  operation,  output  forma- 
tion, prices,  and  money. 

The  specification  of  the  model  is  based  upon  the  consideration 
that  the  best  course  to  build  macroeconomic  models  for  developing 
countries  is  to  pattern  such  models  along  the  ones  for  developed 
countries,  incorporating  several  individual  structural  features  [Klein, 
1968;  Nugent,  1975;  Narasimham,  1956;  Suits,  1964;  Behrman,  1974, 

1975]. 

After  all,  a model  "may  be  said  to  achieve  a great  deal  if  it 
can  successfully  focus  attention  on  the  most  important  factors  about 
which  judgment  has  to  be  achieved"  [Suits,  1962:104-132], 
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Consumption 

The  consumption  function  postulates  a relationship  between  income 
and  consumption.  It  stems  originally  from  the  proposition  that  Keynes 
[1936:27]  made  when  he  wrote  "when  aggregate  real  income  is  increased, 
a§§re8ate  consumption  is  increased  but  not  by  as  much  as  income."  This 
version  of  Keynes,  also  known  as  the  "absolute  income  hypothesis,"  came 
under  serious  criticism  since  it  could  not  theoretically  reconcile  some 
important  empirical  findings,  such  as  the  stable  relationship  between 
income  and  consumption  in  several  industrial  countries  even  though 
income  had  increased  many  fold  during  the  period  of  study  [Kuznets, 
1942:30].  Basically,  the  three  alternative  hypotheses  about  consumers' 
behavior — (1)  the  "relative  income  hypothesis"  [Dusenbury,  1949], 

(2)  the  "life-cycle  hypothesis"  [Ando  and  Modigliani,  1963],  and 

(3)  the  "permanent  income  hypothesis"  [Friedman,  1957]— respond  to 
this  question. 

In  an  economy  such  as  the  Nepalese,  characterized  by  rising 
population  at  near  subsistence  level,  it  is  often  argued  that  the 
"relative  income  hypothesis"  provides  a better  explanation  (see  for 
similar  arguments,  Glower  [1982:87])  of  existing  behavior  and  for 
greater  predictive  accuracy.  However,  others  have  used  the  "permanent 
income  hypothesis"  in  models  for  developing  countries  in  order  to 
estimate  the  consumption  function  [Stephenson  and  Itharattana,  1977], 

In  these  models,  the  lagged  values  of  the  consumption  variables  are 
introduced  in  order  to  capture  the  permanent  income  effect  [Evans, 
1969:24],  In  the  existing  literature,  most  of  the  macroeconometric 
models  for  developing  countries  assume  consumption  is  somehow  directly 
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dependent  upon  current  income  [Marwah,  1964;  Narasimham,  1956;  Krishna 
Murti,  1964;  Thorbecke  and  Field,  1969;  Ali  et  al.,  1977;  Evans,  1970]. 
Of  course,  several  authors  adopt  different  variations  of  the  definition 
of  income,  e.g.,  GDP  [Glower,  1982],  GNP  [Marwah,  1969a],  and  dispos- 
able income  [Narasimham,  1956;  Marwah,  1969b]. 

While  in  all  models  income  is  the  most  important  variable  to 
explain  changes  in  consumption,  several  models  incorporate  other  vari- 
ables to  explain  consumption.  Thorbecke  and  Field  [1969]  introduce 
internal  terms  of  trade  between  the  agricultural  and  the  nonagricul- 
tural  sectors,  besides  incorporating  a distributional  variable  in  the 

o 

form  of  share  of  wages  in  the  national  income.  The  internal  terms  of 
trade  enters  in  an  important  way  in  consumption  and  production  also  in 
Chichilinsky  and  Taylor  [1981],  Rangarajan  [ 1982 ]3  and  Evans  [1970]. 
Lagged  consumption  enters  the  consumption  function  in  order  to  capture 
the  effect  of  permanent  income  in  Evans  [1970]  and  Ali  et  al.  [1977]. 

It  is  generally  recognized  that  "all  variables  should  be  measured 
in  constant  dollars"  [Evans,  1970:55]  in  the  consumption  function. 

There  are  both  economic  and  statistical  reasons  for  this.  In  particu- 
lar, this  assumption  conforms  the  equation  to  the  popular  neoclassical 
property  of  the  demand  function  being  homogenous  of  degree  zero  in 
zero  in  prices  and  income.^  From  a statistical  point  of  view,  if 

2 

Klein  and  Goldberger  [1955]  also  make  use  of  this. 

2 

Rangarajan  [1982]  introduces  food  grains  terms  of  trade  and  non- 
food grains  terms  of  trade  vis-a-vis  the  nonagricultural  sector  in  the 
model. 

^According  to  the  neoclassical  determination  of  consumer  behavior, 
individual  consumption  functions  are  homogenous  of  degree  zero  in  con- 
sumer prices  and  income,  and  "the  same  basic  relationship  ought  to  hold 
at  a macroeconomic  level  too"  [Evans,  1969:55].  Indeed,  in  subsequent 
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income  and  consumption  both  rose  only  because  of  price  increases,  this 
would  introduce  yet  another  element  of  spurious  correlation  into  the 
relationship  between  these  two  variables. 

For  an  economy  like  that  of  Nepal,  it  may  be  revealing  to 
incorporate  some  kind  of  a demographic  variable  such  as  population  to 
explain  consumption,  especially  at  lower  levels  of  income.  A point 
that  one  needs  to  be  careful  about  is  that  because  consumption,  income, 
and  population  all  have  similar  trends,  the  problem  of  multicol- 
linearity  is  very  much  present.  Evans  [1969:58]  suggests  expressing 
income  and  consumption  in  per  capita  terms  in  order  to  avoid  this 
problem  of  multicollinearity  which  could  drastically  reduce  the 
efficiency  of  estimates  of  the  structural  parameters.  Additionally, 
such  a formulation,  i.e.,  taking  per  capita  consumption  and  income, 
helps  to  account  for  general  welfare  change  of  the  people  too 
[Stephenson  and  Itharattana,  1977:40].  It  is  not  unusual  in  many 
developing  countries  to  have  income  rising  but  at  the  same  time  per 
capita  income  falling  because  population  growth  rate  outstrips  income 
growth  (the  case  of  Nepal). 

An  attempt  was  made  to  account  for  several  considerations,  as 
mentioned  above,  in  specifying  the  consumption  function  in  the  present 
macroeconometric  model.  However,  it  was  considered  necessary  to  make 
several  modifications  upon  what  could  have  been  theoretically  proposed 
as  mentioned  above.  Instead  of  using  the  consumer  price  index  for 


formulations  of  the  theories  of  consumption  function,  effects  have 
generally  gone  to  building  micro  foundations  for  the  macro  theories, 
e.g.,  the  "permanent  income  hypothesis"  and  the  "life-cycle  hypothesis" 
of  consumption  are  strongly  based  upon  the  theory  of  consumer  behavior 
at  the  micro  level  vis-a-vis  the  maximizing  behavior  of  the  consumer 
(see  Friedman  [1957]  and  Ando  and  Modigliani  [1963]. 
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deflating  current,  nominal  consumption,  and  income,  the  GDP  deflator 
(PGDP)  has  been  used  as  a consequence  of  the  following  considerations: 

(1)  The  only  data  available  on  consumption  were  on  total 
consumption — private  consumption  and  government  consumption 
and  not  private  consumption  separately;  so  the  consumption 
function  was  estimated  for  total  consumption. 

(2)  The  estimation  of  the  consumption  equation  by  using  consumer 
price  and  population  deflators  only  yielded  parameter  values 
with  signs  and  levels  which  were  far  from  what  could  have 
been  theoretically  expected. 

In  consonance  with  what  has  been  discussed  above,  the  consumption 
equation  in  the  present  model  was  specified  as  follows: 


(4.1) 

CPR5 

= f(GDPR,  CPRLAG) 

where 

CPR 

= Total  consumption  expenditure  deflated  by  GDP 
deflator  (PGDP) 

GDPR 

= Total  real  GDP^ 

CPRLAG 

= Lagged  value  of  CPR 

Investment 


The  specification  of  the  investment  function  poses  a particular 
problem,  especially  in  a developing  country  like  Nepal.  At  a general 
theoretical  level,  the  theory  of  investment  behavior  depends  on  the 

For  more  complete  definition  of  the  variables,  see  Tables  11  and 

12. 

^ Real  GDP  and  GDP  at  constant  prices  are  interchangeably  used  in 
the  study. 
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Table  11. 

Endogenous  variables 

PGDP  = 

= GDP  deflator  (1964-65  = 100) 

CPR  = 

= Total  consumption  in  million  rupees,  deflated  by  PGDP 

IGROSR  = 

= Total  investment  in  million  rupees,  deflated  by  PGDP 

MCR  = 

= Total  import  of  consumption  goods  in  million  rupees 
deflated  by  PGDP 

MDVR  = 

Total  import  of  development  goods  in  million  rupees 
deflated  by  PGDP 

TXIDRZ  = 

Total  indirect  tax  receipt  in  million  rupees,  deflated  bv 
PGDP  y 

TXDRZ  = 

Total  direct  tax  revenue  in  million  rupees,  deflated  bv 
PGDP  y 

GEXPDVR  = 

Government  development  expenditure  in  million  rupees 
deflated  by  PGDP 

GEXPRGR  = 

Government  regular  expenditure  in  million  rupees,  deflated 
by  PGDP 

GDPAGR  = 

Agricultural  GDP  in  million  rupees,  deflated  by  PGDP 

GDPNAGR  = 

Nonagricultural  GDP  in  million  rupees,  deflated  by  PDGP 

PAG  = 

Agricultural  price  in  index  number  (1964-65  = 100) 

PNAG  = 

Nonagricultural  price  in  index  number  (1964-65  = 100) 

Ml  = 

Total  money  supply  in  million  rupees 

MR  = 

Total  imports  in  million  rupees,  deflated  by  PGDP 

TXR  = 
GDPR  = 

Total  tax  revenue  in  million  rupees,  deflated  by  PGDP 
GDP  in  million  rupees,  deflated  by  PGDP 

GDPR 
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Table  12.  Exogenous  variables 


1. 

CPRLAG 

= 

Lagged  value  of  CPR 

2. 

GDPRCHNG 

= 

Difference  between  the  one-period-lagged  value  and 
the  two-period-lagged  value  of  GDPR 

3. 

P_PX_I 

= 

Relative  domestic  price  with  respect  to  export  price 
index  of  India  (=  P ; PX  I)* 

4. 

EXSD1 

= 

SDR-exchange  rate  with  respect  to  Nepalese  rupees 

5. 

TXMR 

= 

Import  tax  rate 

6. 

TXDR 

= 

Direct  tax  rate 

7. 

IGROSRLG 

= 

Lagged  value  of  IGROSR 

8. 

FAIDR 

= 

Foreign  aid  in  million  rupees,  deflated  by  PGDPW,  the 
world  GDP  deflator  (1964-65  = 100) 

9. 

GEXPRGRL 

= 

Lagged  value  of  GEXPRGR 

10. 

FERT 

= 

Consumption  of  fertilizer  in  1000  tons 

11. 

PAGPNAGL 

= 

Lagged  value  of  relative  price  of  PAG  with  respect  to 
PNAG 

12. 

XFR 

= 

Export  of  food  in  million  rupees,  deflated  bv  PGDP 
(1964-65  = 100) 

13. 

QAG 

= 

Quantity  of  agricultural  production  in  index  number 
(1964-65  = 100) 

14. 

PMF_I 

= 

Import  price  of  food  in  India  (1964-65  = 100) 

15. 

IRESV 

= 

International  reserve  in  thousand  dollars 

16. 

GBDF2 

= 

Government  budgetary  deficit  (total  expenditure  minus 
total  revenue)  in  million  rupees 

17. 

FA  ID  : 

Foreign  aid  in  million  rupees 

* P: 

Consumer 

price  index  in  Nepal 

PX_I:  Export  price  index  of  India. 
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theory  of  optimal  capital  accumulation,  which  was  given  the  most 
thorough  pre-Keynesian  treatment  by  Fisher  [1930],  This  is  the  only 
criterion  consistent  with  utility  maximization  [Evans,  1969:73].  If  it 
is  assumed  that  there  are  perfect  capital  markets,  then  the  firm  will 
maximize  its  present  value  if  it  invests  in  all  projects  whose  present 
value  is  positive  at  the  market  rate  of  interest  (see  Hirshleifer 
[1958:329-352]).  Indeed,  Keynes  himself  thought  "his  explanation  was 
equivalent  to  the  treatment  given  by  Fisher"  [Evans,  1969:75],  in 
explaining  investment  function  as  a relationship  between  the  marginal 
efficiency  of  capital  and  the  rate  of  interest. 

Thus,  according  to  the  conventional  theory,  investment  depends 
primarily  upon  the  rate  of  interest.  However,  one  of  the  most  impor- 
tant difficulties  in  translating  this  important  theoretical  construct 
to  an  economy  like  that  of  Nepal  is  that  the  capital  market  is  often 
far  from  being  perfect.  The  rate  of  interest  is  often  found  to  be 
depressed  through  various  policy  measures  at  artifically  low  levels 
[Schuh,  1968,  1975;  Fry,  1974],  Often  the  real  rates  of  interest  are 
at  negative  levels  (real  interest  rate  meaning  interest  rate  adjusted 
for  inflation).  In  this  situation,  the  question  is  not  the  cost  of 
capital  (which  should  have  theoretically  been  the  determining  factor 
for  investment  decision)  but  really  the  availability  of  capital  [Evans, 
1970;  Fry,  1974;  Schuh,  1975].  Capital  is  often  rationed  through 
several  nonprice  mechanisms.  Besides  this,  the  existence  of  fragmen- 
tation in  capital  markets,  e.g.,  in  Nepal  [Fry,  1974],  is  an  important 
problem  in  relating  investment  to  the  rate  of  interest. 

What  compounds  the  difficulty  in  drawing  upon  available  developed 
theories  of  investment  is  that  since  the  chargeable  rate  of  interest  is 
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regulated  or  often  fixed  by  the  government,  it  is  difficult  to  find 
significant  variations  in  the  rates  of  interest  that  could  meaningfully 
explain  changes  in  investment. 

In  order  to  account  for  the  direct  government  intervention,  it  is 
suggested  that  "investment  function  must  include  a variable  which  uses 
government  intervention  as  an  explanatory  variable"  [Glower,  1982:91]. 
In  this  regard,  it  is  customary  to  include  government  investment  itself 
as  an  explanatory  variable  (see  Wong,  [1974:40]).  As  a proxy,  the 
government  development-expenditure  is  used  as  an  explanatory  variable 
in  the  investment  function. 

In  the  theoretical  literature,  investment  is  also  considered  to 
be  based  upon  the  "accelerator  principle,"  which  reflects  a certain 
fixed  relationship  between  capital  and  output  [Evans,  1969:80]. 
Symbolicially , if  Kt/0t  = a,  where  Kt  and  0t  are  capital  stock  and 
output,  respectively,  then  Kt  = a-0t  and  (Inet)t  = cr  AO,  where  Inet 
is  net  investment. ^ Thus,  translated  from  the  stock  to  the  flow 
concept,  investment  is  proportional  to  the  change  in  output.  This 
formulation  is  quite  appealing,  especially  when  working  with  economies 
like  that  of  Nepal,  because  data  on  capital  stock  are  generally  lacking 
and  the  only  available  data  are  simple  investment  data.  Many  models 
[Stephenson  and  Itharattana,  1977]  use  this  formulation,  based  on  the 
accelerator  principle,  to  explain  investment.  On  the  other  side, 

Norton  and  Rhee  [1981],  Marwah  [1969a,  b]  Behrman  [1977],  Evans  [1969], 
Islam  L 1965]  and  UNCTAD  [1968]  established  a direct  relationship 

This  is  the  simple  form  of  the  accelerator  principle,  which 
posits  a certain  fixed  relationship  between  capital  and  output. 
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between  investment  and  current  output/income.8  Narasimham  [1956],  on 
the  other  hand,  assumed  investment  was  dependent  upon  retained  profits, 
disaggregated  into  profits  originating  in  the  corporate  sector  and  the 
noncorporate  sector.  Besides  this,  UNCTAD  [1968],  Marwah  [1964], 
Krishna  Murti  [1964],  Behrman  and  Klein  [1970],  Evans  [1970],  Islam 
[1965],  Klein  [1968]  and  Marwah  [1969a]  additionally  postulate  a 
relationship  between  investment  and  its  lagged  value  of  one  period. 

Another  aspect  that  may  be  crucial  to  understand  investment 
behavior  in  an  economy  like  that  of  Nepal  is  that  in  the  absence  of 
domestic  availability  of  the  capital  goods  sector,  a prerequisite  for 
realized  investment  is  the  capacity  to  import  capital  goods.  In  order 
to  emphasize  this  aspect  of  foreign  exchange  constraint,  the  avail- 
ability of  foreign  exchange  is  often  included  as  an  explanatory 
variable  in  the  investment  equation.  Closely  related  to  this  question 
of  foreign  exchange  availability  is  the  inclusion  of  foreign  aid  as  a 
variable  affecting  investment  since  foreign  aid  is  an  important  con- 
tributory factor  in  augmenting  overall  investment  in  the  economy.9 

Following  the  discussion  above,  investment  is  considered  to  depend 
upon  the  change  in  GDP  and  government  investment  in  the  present  model. 
Because  of  the  lack  of  data  on  net  government  investment,  government 
development  budget  expenditure  is  used  as  its  proxy  variable. 

Because  of  lack  of  significant  variability  in  the  interest  rate, 
mainly  due  to  government  intervention  in  the  capital  market,  the 

g 

This  specification  may  not  be  in  the  true  spirit  of  the 
accelerator  principle. 

9 

Foreign  aid  addresses  itself  simultaneously  to  both  the  savings 
and  investment  bottlenecks  [Johnson,  1967;  McKinnon,  1964]. 
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interest  rate  was  not  included  to  explain  investment . In  view  of 
these  considerations,  the  investment  equation  in  the  present  model  was 
proposed  as  follows: 


(4.2)  IGROSR  = F(GEXPDVR,  GDPRCHNG) 
where 


IGROSR 

GEXPDVR 

GDPRCHNG 


Gross  total  investment,  including  private  and 
government  investments,  deflated  by  PGDP, 

Government  development  budget  expenditure, 
deflated  by  PGDP,  and 

Change  in  real  GDP,  GDPR. 


Trade 


Imports 

In  the  theroetical  literature  of  international  trade,  it  is 
generally  recognized  that  "imports  are  significantly  related  to  move- 
ments in  domestic  aggregate  economic  activity"  [Evans,  1969:221], 

The  relative  price  of  imported  goods  with  respect  to  domestic  goods 
is  also  an  important  determinant  of  imports,  although  empirical 
results  in  some  cases  have  often  been  elusive.  For  example,  Datta 
[1964]  finds  price  elasticity  of  imports  in  India  far  from  being 
significant. 

The  price  of  imported  goods  is  usually  postulated  to  be  exogenous 
to  the  system,  because  there  is  likely  to  be  very  little  short-run 
relationship  between  movements  in  domestic  prices  and  international 
prices,  unless  one  is  prepared  to  accept  a situation  of  a monopsonistic 

10 

Inclusion  of  the  interest  rate  and  foreign  aid/import  of 
development  goods  did  not  improve  the  results. 
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buyer  country  or  that  the  country  is  so  big  that  any  change  in  its 
economic  situation  causes  an  immediate  and  direct  effect  on  the  level 
of  economic  activity  of  other  countries  or  the  rest  of  the  world. 
Clearly,  both  of  these  situations  are  untenable  with  respect  to  the 
Nepalese  economy. 

In  his  study  of  the  structure  of  the  Nepalese  foreign  trade, 
Shrestha  [1975]  took  national  income,  the  relative  price  of  imports 
with  respect  to  domestic  price  and  the  lagged  value  of  imports  as  the 
explanatory  variables  in  the  aggregate  import  function.  In  most 
macroeconometric  models  [Ali  et  al.,  1977;  Narasimham,  1956;  Behrman 
and  Klein,  1970;  Evans,  1970;  Hansen,  1973;  Klein,  1968;  Marwah,  1964, 
1969a;  Norton  and  Rhee,  1981;  UNCTAD,  1968;  Stephenson  and  Itharattana, 
1977;  etc.],  income  enters  prominently  as  an  explanatory  variable  in 
the  import  equation,  while  some  models  have  it  included  with  a lag 
[Stephenson  and  Itharattana,  1977;  Klein,  1968], 

Some  models  include  only  one  import  function  [Shrestha,  1975; 
Islam,  1965;  Narasimham,  1956].  Most  models,  however,  recognize  that 
there  is  a greater  need  to  go  beyond  an  aggregate  import  function, 
because  a disaggregation  of  imports  is  very  useful  in  order  to  be  able 
to  relate  any  import— related  policy  to  the  development  matrix  of  the 
economy . Given  the  structural  characteristics  of  a country  like 
Nepal,  its  development  could  be  considered  largely  a function  of 
the  structure  of  its  imports.  In  the  context  of  Nepal,  in  view  of 
the  existing  efforts  to  attain  a high  rate  of  growth,  there  have 
been  deliberate  policy  efforts  toward  increasing  the  level  of 
investment.  However,  most  of  the  investment  goods  (capital  goods, 
industrial  raw  materials  and  intermediate  goods)  have  to  be  imported 
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in  the  absence  of  a domestic  base  in  the  capital  goods  sector. 
Consequently,  the  import  of  what  is  generally  described  as  "development 
goods"  (the  category  of  investment  goods)  should  depend  on  the 
development  effort  of  the  country.  Therefore,  the  level  of  import  of 
development  goods  could  be  considered  as  a function  of  the  level  of 
investment . 

On  the  other  hand,  the  import  of  nondevelopment  goods,  since  they 
are  mainly  consumption  goods,  would  primarily  depend  on  the  domestic 
income  as  in  the  case  of  private  consumption.  Usually,  in  an  economy 
like  that  of  Nepal,  where  the  majority  of  population  are  at  a low  level 
of  income  with  most  of  their  income  spent  on  food,  "a  separate  import 
function  for  food  would  have  been  warranted"  [Evans,  1969:224],  Yet, 
in  view  of  the  fact  that  Nepal  is  mainly  a food  exporting  country  and 
there  is  no  significant  food  imports  but  only  at  marginal  levels  during 
occasional  shortages  due  to  natural  causes,  there  may  be  no  need  to 
construct  a separate  import  equation  for  food  in  the  present  model.  It 
is  usually  postulated  that  imports  depend  upon  the  relative  domestic 
price  vis-a-vis  foreign  price,  the  exchange  rate,  and  the  import  tax 
rate. 

Based  upon  the  foregoing  discussion,  the  import  equations  for 
consumption  goods  and  development  goods  were  specified  in  the  model  as 
follows : 

(4.3)  MCR  = F(GDPR,  P_PX_I,  EXDS1,  TXMR) 

(4.4)  MDVR  = F(IGR0SR,  P_PX_I) 


where 
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MCR  _ Total  value  of  the  import  of  consumption  goods, 
deflated  by  PGDP, 

GDPR  = Real  GDP, 


P PX  I 


EXSD1 

TXMR 


Relative  domestic  price  vis-a-vis  import  price 
(here  the  export  price  of  India  is  taken  as  proxy 
for  overall  import  price  index), 

SDR— exchange  rate  vis— a— vis  Nepalese  rupees, 

Import  tax  rate 


MDVR 

IGROSR 


Total  value  of  the  import  of  development  goods, 
deflated  by  PGDP,  and 

Total  investment  expenditure  deflated  by  PGDP. 


Exports 

At  a macro  level,  it  is  customary  to  assume  that  for  a small 
country  like  Nepal,  exports  are  more  or  less  exogenously  determined. 
Small  countries  are  usually  price-takers  in  international  trade.  It  is 
for  this  reason  that  many  macroeconomic  models  for  developing  countries 
take  exports  as  exogenous  to  the  system  [Glower,  1982;  Norton  and  Rhee, 
1981;  Narasimham,  1956]. 

Norton  and  Rhee  [1981]  treat  exports  as  exogenous  in  a different 
way — a certain  target  rate  of  export  growth  is  postulated  that  the 
country  (South  Korea)  would  achieve,  and  all  the  relevant  policy 
instruments  are  geared  toward  achieving  this  particular  export  target. 
In  this  case,  export  is  more  a policy  variable,  determined  outside  the 
system.  Indeed,  in  most  models,  exports  are  usually  "thought  to  be 
totally  unrelated  to  the  domestic  activity,  since  they  depend  on  income 
of  other  countries"  [Evans,  1969:222]. 

In  the  long  run,  small  countries  may  be  price-takers  in  the  world 
market.  Yet  in  the  short  run,  various  disequilibria  may  dominate" 
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[Glower,  1982:97],  necessitating  a modification  of  treating  exports  as 
completely  exogenous.  This  situation  is  usually  accounted  for  in  the 
literature  in  two  ways.  First,  exports,  like  imports,  can  be  con- 
sidered to  depend  upon  relative  prices,  so  that  the  price  of  domestic 
goods  and  services  produced  for  exports,  relative  to  the  price  of  other 
countries'  goods,  becomes  an  important  explanatory  variable  in  the 
export  function.  Secondly,  changes  in  the  home  country's  GNP  and 
domestic  import  affect  exports  and  GNP  of  other  countries  with  which  it 
trades.  This  may,  in  turn,  affect  the  home  country's  export  [Evans, 
1969],  However,  this  seems  valid  only  for  big  countries  with  monopoly 
power  in  trade  and  certainly  not  for  a country  like  Nepal. 

An  attempt  was  made  in  the  present  study  to  present  an  endogenous 
explanation  of  exports,  disaggregated  into  food  and  nonfood  categories. 
However,  the  effort  had  to  be  abandoned  because  no  theoretically 
plausible  results  could  be  obtained.  Thus,  it  will  be  seen  that  the 
model  presented  in  this  study  does  not  contain  any  export  function. 

The  export  of  food  enters  the  model  only  as  an  exogenous  variable. 

Government 

In  most  macroeconomic  models  for  developed  countries,  government 
operation  is  often  treated  as  exogenous  or  independent  of  current 
economic  activity.  However,  the  treatment  of  government  receipts  and 
expenditures  separately  "has  the  advantage  that,  in  any  integrated 
description  of  the  economy,  it  is  possible  to  assess  the  impact  of 
government  fiscal  actions  endogenously"  [Pani,  1977:156].  Especially 
in  most  developing  countries  like  Nepal,  where  government  is  found  to 
take  an  active  role  in  the  process  of  economic  development,  the  link 
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between  government  operations  and  economic  activity  is  generally 
emphasized  through  fiscal  operations  and/or  expenditure  programs.  For 
instance,  it  is  generally  emphasized  that  there  is  an  important  need  to 
recognize  the  link  between  government  operations  and  money  creation 
with  its  direct  effects  on  prices  and  incomes,  including  the  interest 
rate  [Pani,  1977].  This  is  particularly  pronounced  in  view  of  the  fact 
that  the  government  seeks  to  balance  its  budget  by  deficit  financing 
with  additional  money  creation,  with  all  its  ensuing  inflationary 
effects  on  the  economy.  Within  the  country,  this  calls  forth  a more 
careful  investigation  of  the  role  of  the  monetary  sector,  reflecting  on 
the  whole  the  interlinkages  between  monetary  and  real  sectors. 

Taxes 

Most  models  seek  to  incorporate  government  behavior  through  a 
system  of  tax  equations  [Narasimham,  1956;  Glower,  1982;  UNCTAD,  1968; 
Marwah,  1969a;  Ali  et  al.,  1977;  Behrman  and  Klein,  1970;  Evans,  1970]. 
It  is  generally  recognized  that  tax  revenue  is  mainly  dependent  upon 
private  income/expenditures  (transactions)  or  trade  accounts,  and 
hence  could  be  related  to  the  level  of  economic  activity.  Therefore, 
it  is  sensible  to  postulate  that  the  amount  of  taxes  received  is 
endogenous.  In  the  absence  of  a credible  economic  theory  of  the  state, 
tax  rate  is  often  postulated  to  be  exogenous  [Glower,  1982;  Pani,  1977; 
Evans,  1969].  It  may,  however,  be  noted  that  more  authors  have 
recently  recognized  the  need  for  endogenizing  government  behavior, 
e.g.,  Schuh  argues  that 
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The  evidence  we  have  on  the  responsiveness  of  policy  to 
changing  economic  conditions  also  suggests  that  government 
can  no  longer  be  treated  as  exogenous,  but  must  be  treated 
as  endogenous  to  the  economy.  [Schuh,  1981:97] 

Some  authors  have  sought  to  endogenize  government  behavior,  e.g., 

Quezada-Salcedo  [1981]  seeks  to  explain  it  in  terms  of  demand  and 

suppiy  of  particular  economic  policy  in  a politico— economic  framework. 

Pani  [1977]  relates  tax  rates  to  the  level  of  desired  investment  by  the 

government,  assuming  that  as  government  intends  to  step  up  investment 

it  generally  raises  tax  rates.  However,  within  the  bounds  of  existing 

literature,  the  economic  theory  of  the  state  is  far  from  being  well 

developed.  So,  it  was  not  possible  to  fully  endogenize  government 

behavior.  Hence,  the  exogeneity  of  government  behavior  with  respect  to 

the  tax  rate  was  recognized  in  the  present  model. 

Taxes,  both  direct  and  indirect,  are  essentially  the  function  of 
tax  base  and  effective  tax  rate.  It  is  conventional  in  the  literature 
to  take  private  consumption  and  national  income,  respectively,  as  tax 
bases  for  indirect  tax  and  direct  tax  [Ali  et  al . , 1977].  Some  models 
do  not  make  similar  disaggregation  [UNCTAD,  1968;  Mammen,  1967],  while 
still  others  do  not  include  even  one  tax  function  [Marwah,  1969a].11 

In  the  present  model,  indirect  taxes  were  considered  to  be 
dependent  upon  gross  domestic  product,  total  imports,  and  the  import 
tax  rate.  In  the  Nepalese  context,  it  is  well  recognized  that  the 


Besides  an  endogenous  explanation  of  direct  and  indirect  tax 
revenues  in  the  traditional  sense,  some  models,  a la  models  for 
developed  countries,  emphasize  a separate  tax  function  related  to 
Social  Security  since  the  tax  revenue  determination  in  this  case  is 
very  different  from  what  one  could  expect  for  others.  For  instance, 
Ali  et  al.  [1977]  hypothesizd  that  the  Social  Security  tax  was 
dependent  on  the  wage  bill  and  found  good  results  for  Tunisia. 
However,  this  hypothesis  does  not  seem  to  apply  in  the  case  of  Nepal. 


75 


import  tax  revenue  forms  an  important  share  of  total  indirect  tax 
receipts.  Hence,  total  import  and  the  import  tax  rate  were  included 
arguments  of  the  indirect  tax  function.  Direct  tax  receipts  were 
postulated  to  depend  upon  the  tax  rate  and  the  gross  domestic  product 
in  the  nonagricultural  sector. 

Following  the  foregoing  discussion,  tax  equations  in  the  present 
model  were  specified  as  follows: 


(A. 5) 

TXIDRZ 

= 

F(GDPR,  MR,  TXMR) 

where 

TXIDRZ 

= 

Indirect  tax  revenue,  deflated  by  PGDP, 

GDPR 

= 

Real  GDP, 

MR 

= 

Total  import  expenditure,  deflated  by  PGDP  and 

TXMR 

= 

Import  tax  rate. 

(A. 6) 

TXDRZ 

= 

F( GDPNAGR,  TXDR) 

where 

TXDRZ 

= 

Total  direct  tax  receipt,  deflated  by  PGDP, 

GDPNAGR 

= 

GDP  in  the  nonagricultural  sector,  deflated 

by  PGDP,  and 

TXDR 

= 

Direct  tax  rate. 

Government  Expenditures 

For  a complete  picture  of  government  operations,  it  is  important 
to  incorporate  government  expenditure  behavior  in  the  model  in  addi- 
tion to  the  tax  behavior.  In  the  Nepalese  context,  the  government 
is  found  to  take  a primary  lead  in  boosting  investment,  not  only  by 
various  indirect  policy  measures,  but  also  direct  investments. 
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As  such,  investment  consideration  is  one  of  the  most  important  factors 
in  determining  levels  of  government  expenditure.  Tax  revenue  is 
another  determinant  of  the  extent  of  governmental  expenditure.  In  view 
of  significant  support  of  foreign  aid  in  meeting  investment  needs, 
foreign  aid  was  also  included  as  a determinant  of  government  expendi- 
ture, especially  development  expenditure,  since  it  was  mainly  directed 
at  investment  expenditures. 

Commensurate  with  the  propositions  made  above,  the  government 
expenditure  equations  were  specified  as  follows: 


(4.7) 

GEXPDVR 

= 

F ( IGROSRLG , FAIDR,  TXR) 

where 

GEXPDVR 

= 

Government  development  expenditure,  deflated  by 
PGDP, 

IGROSRLG 

= 

Lagged  total  gross  investment  (=  Lag(IGROSR)) 
deflated  by  PGDP, 

FAIDR 

= 

Foreign  aid  deflated  by  world  GDP  deflator,  and 

TXR 

= 

Total  tax  receipt,  deflated  by  PGDP. 

(4.8) 

GEXPRGR 

= 

F( GEXPRGRL,  TXR) 

where 

GEXPRGR 

= 

Government  regular  expenditure  deflated  by  PGDP, 

GEXPRGRL 

= 

Lagged  value  of  GEXPRGR,  and 

TXR 

= 

Total  tax  receipt,  deflated  by  PGDP. 

Supply 

It  was  earlier  recognized  that,  unlike  the  situation  in  developed 
industrial  economies,  where  the  lack  of  effective  demand  remains  the 
principal  reason  for  a fall  in  income  and  employment,  there  is  a 
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greater  need  to  incorporate  the  supply  side  in  an  essential  manner  in 
the  macroeconomic  model  for  developing  economies  like  Nepal  [Hansen, 
1973;  Behrman,  1974,  1975;  Marwah,  1969a,  b;  Evans,  1969,  1970]. 
Needless  to  say,  the  choice  of  a particular  sectoral  output/supply 
function,  including  the  structure,  is  a matter  of  judgment  based  on  the 
purpose  of  the  particular  macro  model.  For  example,  in  spite  of  the 
significant  contribution  the  agricultural  sector  makes  to  GDP  in  India, 
Rangarajan  [1982]  chooses  to  keep  agricultural  output  as  exogenous, 
endogenizing  the  output  of  the  industrial  consumption  good  in  his 
model . This  is  justified  because  the  model  is  geared  toward  investi- 
gating the  relationship  between  the  agricultural  sector  and  the  non- 
agricultural  sector,  especially  toward  explaining  what  effects  changes 
in  the  agricultural  sector  would  have  on  the  industrial  sector. 

However,  in  the  present  case,  since  the  object  is  to  investigate  not 
only  how  the  rest  of  the  economy  responds  to  any  changes  in  the  agri- 
cultural sector , but  also  how  the  agricultural  sector  responds  to 
various  other  agricultural  and  general  economic  policies,  it  is 
necessary,  partially  at  least,  to  endogenize  the  agricultural  sector. 
The  agricultural  sector  constitutes  a major  share  in  total  GDP, 
exports,  and  employment  in  the  economy,  and  obviously,  the  level  of 
response  by  the  agricultural  sector  to  any  general  economic  policy 
constitutes  the  major  share  of  response  of  the  entire  economy. 

The  construction  of  more  developed  production  functions  is  very 
difficult  to  undertake  in  developing  countries  "in  the  absence  of 
detailed  comprehensive  information  on  the  work  force,  the  number  of 
hours  worked,  capacity  utilization  and  all  other  related  variables" 
[Marwah,  1969a: 239].  More  often,  one  has  to  be  satisfied  with  a few 
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simple  production  relations,  while  in  others  where  the  data  situation 
is  still  worse,  only  a few  supply  functions  are  specified  [Hansen, 
1973]. 

Although  "in  most  macroeconometric  models  the  general  form  of  the 
output  equations  is  in  the  form  of  an  aggregate  production  function, 
i.e.,  output  = F(capital , labor)"  [Stephenson  and  Itharattana,  1977: 
27],  it  is  difficult  to  use  this  form  of  the  function  in  the  case  of 
Nepal,  mainly  because  of  the  lack  of  time  series  data  on  capital  stock. 
In  the  Nepalese  context,  one  could  make  use  of  mainly  the  data  existing 
on  investment  and  others,  e.g.,  acreage,  irrigation,  etc.,  in  the  case 
of  the  agricultural  sector.  Therefore,  what  are  specified  as  produc- 
tion equations  in  the  present  model  are  not  aggregate  production  func- 
tions in  the  real  sense  of  the  term  but  are  simply  regression  equations 
that  attempt  to  predict  the  monetary  value  of  output  with  respect  to 
several  input  combinations. 

Generally,  the  farmers'  decision  in  allocating  area  between  food 
grains  and  nonfood  grains  output  is  explained  primarily  along  the 
Nerlovian  adjustment  process,  viz.,  that  the  area  planted  depends  upon 
relative  prices  and  expected  rainfall  (see  Pani  [1977]).  Then,  through 
the  second  stage,  one  could  relate  output  in  food  grains  with  total 
related— acreage , the  actual  rainfall  and  fertilizer  inputs,  besides 
irrigation  facilities  and  the  use  of  improved  seed  varieties.  The 
acreage  under  nonfood  agricultural  output  is  often  postulated  to  depend 
upon  x elati ve  prices,  total  exports,  and  the  output  of  manufacturing 
sector,  since  nonfood  grains  output  goes  mainly  as  raw  materials  to 
domestic  manufacturing  and  export  of  agricultural  output. 
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The  lack  of  data  on  time  series  basis  of  variables  mentioned  above 
for  the  Nepalese  economy  hindered  the  specification  of  a more  elaborate 
production  function.  Because  of  the  lack  of  reliable  data  on  irriga- 
tion on  a continuing  basis,  it  was  not  possible  to  introduce  this 
variable  in  the  present  model.  Data  on  rainfall  were  also  very  scanty. 
Accordingly , the  production  equation  specified  in  the  present  model 
was  as  follows: 


(4.9)  GDPAGR  = F(FERT,  PAGPNAGL,  XFR) 
where 


GDPAGR  = Agricultural  GDP,  deflated  by  PGDP, 
FERT  = Level  of  fertilizer  use, 


PAGPNAGL  = Lagged  value  of  the  relative  agricultural  price 
with  respect  to  the  nonagricultural  price,  and 

XFR  = Agricultural  exports,  mainly  food  exports, 
deflated  by  PGDP. 


The  output  of  the  nonagricultural  sector  depends  primarily  on 
12  T 

investment.  In  the  absence  of  a sizable  capital  goods  sector,  most 
investment  goods  have  to  be  imported.  Therefore,  it  is  but  logical 
that  the  import  (or  capability  to  import)  of  investment  goods  is  one 
important  determining  factor  of  total  investment  in  the  economy.  The 
sectoral  price  level  itself  is  another  factor  that  determines  invest- 
ment in  the  nonagricultural  sector. 

In  view  of  the  overwhelming  size  of  the  agricultural  sector 
vis-a-vis  the  national  economy  and  the  heavy  dependence  of  the 

12 

Capital  stock  is  indeed  the  main  variable.  However,  in  the 
absence  of  data  on  capital  stock,  it  is  customary  to  use  investment 
data  to  approximate  the  effect  of  capital  stock. 
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nonagricultural  sector  on  agriculture — both  for  the  market  and  invest- 
ment purposes,  the  agricultural  GDP  itself  is  considered  an  important 
determinant  of  the  nonagricultural  GDP. 

Based  on  the  foregoing  discussion,  the  equation  for  the  non- 
agricultural GDP  was  proposed  as  follows  in  the  model: 


(4.10)  GDPNAGR  = F(IGR0SRLG,  PAGPNAGL,  GDPAGR) 
where 


GDPNAGR 

IGROSRLG 

PAGPNAGL 

GDPAGR 


Nonagricultural  GDP,  deflated  by  PGDP, 
Lagged  value  of  IGROSR, 

Lagged  value  of  the  relative  price  of  the 
agricultural  sector  vis-a-vis  the  non 
agricultural  sector,  and 

Agricultural  GDP,  deflated  by  PGDP. 


Prices 


Because  prices  are  necessarily  in  money  terms  rather  than  real 
terms,  most  treatments  in  this  area  link  together  discussions  of  prices 
and  money.  The  quantity  theory  (of  money)  provides  such  a direct  link 
[Evans,  1970:290]. 

The  demand  for  money  in  the  classical  model,  especially  spear- 
headed by  Wicksell  [1936],  stems  mainly  from  the  quantity  theory  of 
money  according  to  which  P.Q  = M.V,  where  P is  price  level,  Q is  total 
output,  M is  money  supply,  and  V is  velocity  of  circulation.  Since  V 
is  usually  institutionally  fixed,  M/P  = f(Q);  i.e.,  real  money  demand 
is  a function  of  total  output  or  transaction. 

However,  especially  since  the  advent  of  the  Keynesian  formulation 
which  highlights  the  liquidity  preference  schedule  with  the  speculative 
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demand  for  money  occupying  a prominent  place,  the  demand  for  money  was 

13 

expressed  in  the  following  form: 

M = k'P-Q+X’P-i, 
or  writing  it  in  terms  of  real  cash  balances, 

M/P  = k . Q + x . i, 

where 

i = rate  of  interest, 

M = demand  for  money, 

Q = output,  and 
P = price  level. 


Indeed,  according  to  Wicksell  [1936]  (and  reformulated  by 
Patinkin),^  the  rate  of  interest  is  determined  by  the  money  stock  at 
full  employment . Changes  in  the  money  stock  will  be  reflected  entirely 
in  the  changes  in  the  price  level.  This  is,  of  course,  the  primary 
claim  of  the  quantity  theorists.  However,  even  the  advocates  of  this 
theory  claim  that  this  is  a long  run  equilibrium  position.  In  the 
short  run , 

Where  adjustments  from  one  equilibrium  position  to  another 
are  occurring,  and  inflexible  product  and  factor  prices 
exist,  there  is  little  question  that  tightening  of  the 
money  supply  does  raise  interest  rates.  In  fact,  this  is 
311 j Primary  purpose  of  monetary  policy.  . . . [Evans,  1970: 

especially  for  dealing  with  cyclical  movements  in  the  developed 
industrial  countries.  Especially  in  developing  countries  like  Nepal 


13  See  Evans  [1970:30]. 

14 

See  Don  Patinkin  [1965],  Money,  Interest  and  Price. 
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where  the  rate  of  interest  is  often  directly  regulated  by  the 
government,  the  relationship  between  the  money  stock  and  prices  is 
found  to  be  more  direct  and  pronounced. 

It  is  more  common  and  realistic  in  most  developing  countries, 
particularly  in  view  of  existing  wide-ranging  market  imperfections  and 


government  intervention  over  firms  and  industries,  to  assume  largely  a 

mark-up  pricing15  for  industries,  especially  along  the  Kalecki  model 

[Taylor,  1979:51].  Even  Keynes  wrote, 

In  a single  industry  its  particular  price-level  depends 
partly  on  the  rate  of  remuneration  of  the  factors  of 
production  which  enter  into  its  marginal  cost,  and  partly 
on  the  scale  of  output.  There  is  no  reason  to  modify  this 
conclusion  when  we  pass  to  industry  as  a whole.  [1936: 

294] 

This  pricing  approach  is  usually  considered  a more  realistic  descrip- 
tion of  the  nonagricultural  sector.  However,  normally  "agricultural 
firms  do  not  individually  determine  the  price  of  their  products  in  the 
usual  terms.  They  are  price  takers,  not  price  makers"  [Evans,  1970: 
291]. 


On  the  basis  of  the  foregoing  discussion,  it  is  reasonable  to 
assume  that  the  price  in  the  agricultural  sector  depends  upon  agricul- 
tural output  and  the  supply  of  money.  In  order  to  highlight  the 
proximity  and  interlinkages  of  the  Nepalese  agriculture,  especially  the 
food  market  with  its  neighboring  Indian  markets,  it  is  reasonable  to 
include  the  import  price  of  food  in  India  as  an  influencing  variable. 
Accordingly,  the  equations  for  prices  have  been  specified  as  follows: 


15  for  instance,  prices  of  firms  in  regulated  industries,  of 
course  with  some  market  imperfections,  are  set  so  as  to  result  in  the 
normal  rate  of  return  (see  Taylor  [1979]). 
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(4.11) 

where 


PAG 

QAG 

PMF_I 

Ml 

(4.12)  PNAG 
where 

PNAG 


PAG 

GDPNAGR 


F(QAG,  Ml,  PMF_I) 

Agricultural  price  in  index  number  (1964-65  = 100), 

Agricultural  production  in  index  number  (1964-65  = 

100), 

Import  price  of  food  in  India  (1964-65  = 100),  and 
Total  money  supply  (cash  and  demand  deposits). 

F(PAG,  GDPNAGR) 

Nonagricultural  prices  in  index  number  (1964-65  = 

100), 

Agricultural  price  (as  above),  and 
Nonagricultural  GDP,  deflated  by  PGDP. 


The  agricultural  price  was  introduced  as  an  argument  in  the  equa- 
tion for  the  nonagricultural  price  in  view  of  the  preponderance  of  the 
agricultural  sector  in  the  economy. 


Money 

Conventionally,  the  supply  of  money  is  usually  treated  as 
exogenous  to  the  system  (see  Keynes  [1936]  and  Evans  [1970]).  However, 
it  is  generally  accepted  [Klein,  1968;  Behrman,  1975;  Nugent,  1975], 
especially  for  developing  countries,  that  the  supply  of  money  cannot 
be  treated  as  exogenous,  not  only  because  government  budget  deficits 
are  reflected  in  additional  supply  of  money  but  also  because 
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governments  often  follow  an  "assymetrical  sterilization  policy" ^ 
[Black,  1981:46]. 

Also,  in  most  economies  seeking  to  step  up  the  rate  of  domestic 
investment  in  the  economy,  it  is  often  reasonably  postulated  that 
government's  budgetary  deficits  are  reflected  in  additional  money 
creation  .^7 

In  the  Nepalese  context,  it  is  generally  recognized  that  foreign 
aid  also  has  an  important  role  in  augmenting  money  supply.  This  result 
is  primarily  because  of  two  reasons:  (1)  foreign  aid  usually  helps  to 

improve  the  foreign  exchange  (international  reserve)  position,  and 
(2)  usually  the  availability  of  foreign  aid  is  often  conditional  upon 
raising  matching  domestic  investment  funds  which  are  met  by  measures 
such  as  the  government  budgetary  deficit. 

In  consonance  with  what  has  been  discussed  above,  the  equation  for 
money  supply  in  the  present  model  was  specified  as  follows: 

(4.13)  Ml  = f(GBDF2,  FAID,  IRESV) 
where 

Ml  = Money  supply, 

GBDF2  = Government  budgetary  deficit  (expenditure  minus 
revenue) , 


Usually  monetary  expansion  is  caused  by  assymetrical  steriliza- 
tion policy:  nonsterilization  of  reserve  inflows  but  sterilization  of 

outflows.  That  is,  increased  reserves  are  not  offset  by  restrictive 
monetary  policy,  but  decreased  reserves  are  offset  by  expansionary 
monetary  policies  that  keep  reserve  contraction  from  reducing  the  money 
supply,  (oee  also,  Cxine  and  Weinstraub  [1981],  especially  page  9.) 

17This  is  also  reinforced  by  the  lack  of  a well  developed 
domestic  money  market. 
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FAID  = Total  nominal  foreign  aid,  and 
IRESV  = International  reserve. 

Based  upon  the  foregoing  discussion,  the  equations  of  the  present 
model  were  specified  as  in  Table  13.  The  first  13  equations  are 
behavioral  equations,  and  the  remaining  four  are  identities. 
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Table  13.  The  model 

1.  CPR  = f (GDPR,  CPRLAG) 

2.  IGROSR  = f (GEXPDVR,  GDPRCHNG) 

3.  MCR  = f ( GDPR , P_PX_I,  EXSD1,  TXMR) 

4.  MDVR  = f( IGROSR,  P_PX_I) 

5.  TXIDRZ  = f ( GDPR , MR,  TXMR) 

6.  TXDRZ  = f (GDPNAGR , TXDR) 

7.  GEXPDVR  = f ( IGROSRLG , FAIDR,  TXR) 

8.  GEXPRGR  = f (GEXPRGRL,  TXR) 

9.  GDPAGR  = f ( FERT , PAGPNAGL,  XFR) 

10.  GDPNAGR  = f( IGROSRLG,  PAGPNAGL,  GDPAGR) 

11.  PAG  = f (QAG,  Ml,  PMF_I) 

12.  PNAG  = f (PAG,  GDPNAGR) 

13.  Ml  = f (IRESV,  GBDF2 , FA ID) 

14.  PGDP  = 0.63  PAG  + 0.37  PNAG 

15.  MR  = MCR  + MDVR 

16.  TXR  = TXIDRZ  + TXDRZ 

17.  GDPR  = GDPAGR  + GDPNAGR 


CHAPTER  V 

EMPIRICAL  ESTIMATION  OF  THE  MODEL 


This  chapter  presents  a discussion  about  the  estimation  procedure 
and  the  results  of  the  individual  estimated  equations  of  the  model  in 
the  study. 

Estimation  Procedure  of  the  Model 

A problem  in  the  estimation  of  the  macroeconometric  model  in  the 
present  study  was  that  of  an  undersized  sample.  That  is,  the  number 
of  observations  was  less  than  the  number  of  exogenous  variables.  In 
such  a situation,  the  sample  moment  matrix  does  not  have  an  inverse, 
and  ordinary  least  square  gives  estimates  which  are  inconsistent 
except  when  the  system  is  recursive.  There  are  several  ways  in  which 
an  analyst  may  obtain  estimates  with  an  undersized  sample.  One  such 
method  is  by  using  "maximum  entropy"  moments  [Theil,  1982].  Although 
the  inverse  of  the  sample  moment  matrix  does  not  exist  for  undersized 
samples,  the  maximum  entropy  moments  always  exist  and  through  the  use 
of  maximum  entropy  moments,  point  estimates  of  the  parameters  may  be 
obtained. 

Another  method,  employed  to  deal  with  the  problem  of  undersized 
samples,  is  the  use  of  the  method  of  "principal  components" 

[Evans,  1970],  This  is  the  method  used  in  the  present  study. 

In  order  to  avoid  the  potential  problem  of  having  to  use  too  many 
principle  components  against  the  limited  number  of  observations,  the 
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"truncated  two  stage  least  square"  [Brundy  and  Jorgenson,  1971]  was 
employed  in  the  estimation  of  the  present  model. 

The  justification  for  the  use  of  principal  components  of  the 
predetermined  variables  as  their  instruments  is  that  the  first  j < q 
(where  j = the  number  of  principal  components  used  and  q = the  sample 
size)  principal  components  capture  much  of  the  variation  in  the  full 
set  of  predetermined  variables.  Hence,  the  principal  components 
"appear  to  provide  an  ingenious  way  of  eliminating  very  little 
information  from  X (the  predetermined  variables),  while  significantly 
reducing  the  size  of  the  estimation  problem"  [Brundy  and  Jorgenson, 
1974:688]. 

The  number  of  principal  components  used  (j)  in  the  estimation  of 
the  model  is  the  square  root  of  the  number  of  observations  ( = where 

"n"  is  the  number  of  observations).  This  ensures  that  as  n ->■  j + *>t 
preserving  the  property  of  consistency.  The  number  of  principal 
components  used  in  the  present  model  was  four,  approximately  the  square 
root  of  17 — the  number  of  observations.  These  first  four  principal 
components  used  explained  90.3%  of  the  total  variations  in  the 
exogenous  variables  in  the  model. 

It  is  a common  practice  in  the  literature  to  estimate  the 
instruments  for  the  endogenous  variables  at  the  first  stage  of  the  "two 
stage  least  square"  by  regressing  the  endogenous  variables  on  the 
principal  components.  However,  it  has  been  demonstrated  that  such 
estimates  are  inconsistent  [Brundy  and  Jorgenson,  1971].  It  is 
possible  to  obtain  consistent  estimates  by  regressing  each  endogenous 
variable  on  the  principal  components  as  well  as  the  exogenous 
variables  contained  in  the  individual  equation  related  to  that 
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particular  endogenous  variable  (see  [Brundy  and  Jorgenson,  1974]  for 
a discussion  about  the  property  of  consistency  of  such  estimates). 

This  methodology  has  been  used  in  the  present  study. 

Estimated  Equations  of  the  Model 

The  overall  results  of  the  truncated  two  stage  least  square 
(2SLS)  analysis  of  the  present  model  are  given  in  Table  14.  It  can 
be  seen  that,  in  general,  results  of  the  results  are  encouraging. 

In  most  cases,  the  parameters  have  the  signs  and  general  levels 
which  economic  theory  and  results  from  other  empirical  works  would 
suggest. 

The  Consumption  Equation 

(5.1)  CPR  = -914.339  + 0.643  GDPR  + 0.413  CPRLAG 

(904. 317)1  (0.366)  (0.327) 

The  estimated  consumption  equation  has  the  signs  which  were 
theoretically  expected.  The  marginal  propensity  to  consume  is  0.64. 

At  the  first  instance,  it  may  appear  that  this  value  looks  much 
lower  than  what  one  would  expect,  say  in  the  range  of  0.80  to  0.90. 2 
However,  consumption,  CPR,  in  the  present  model  includes  not  only 
private  consumption  but  also  government  consumption.^  Since  the 

"'‘Figures  in  the  parentheses  are  standard  errors  of  the  correspond- 
ing parameters. 

2 

See  Glower  [1982],  Evans  [1970],  and  Marwah  [1969a]. 

^Private  consumption  and  government  consumption  were  combined 
because  of  absence  of  time  series  data  of  private  consumption  in 
Nepal.  Theoretically,  consumption  function  is  better  made  to  reflect 
the  relationship  between  private  consumption  and  national  income. 
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Table  14.  Estimated  equations  of  the  model 


1.  CPR 


-914.339  + 0.643  GDPR  + 0.413  CPRLAG 
(904.317)  (0.366)  (0.327) 


2.  IGROSR  = -124.997  + 1.715  GEXPDVR  + 0.104  GDPRCHNG 
(65.448)  (0.117)  (0.122) 


3.  MCR  = -846.496  + 0.193  GDPR  + 291.431  P_PX_I  - 8.325  EXSD1 

(342.327)  (0.056)  (197.369)  (15.511) 

- 15.395  TXMR 
(3.883) 


4.  MDVR 


-92.406  + 0.392  IGROSR  + 196.305  P PX  I 
(168.531)  (0.056)  (207.773) 


5.  TXIDRZ 


-862.200  + 0.117  GDPR  + 0.164  MR  + 5.656  TXMR 
(112.057)  (0.030)  (0.088)  (3.404) 


6.  TXDRZ 


-83.935  + 0.031  GDPNAGR  + 27.137  TXDR 
(6.531)  (0.002)  (1.535) 


7 . GEXPDVR 


-70.033  + 0.151  IGROSRLG  + 0.333  FAIDR  + 1.010  TXR 
(32.821)  (0.062)  (0.298)  (0.134) 


8.  GEXPRGR 


-2.643  + 0.230  GEXPRGRL  + 0.556  TXR 
(16.499)  (0.277)  (0.194) 


9.  GDPAGR  = 2963.133  + 0.037  FERT  + 1557.097  PAGPNAGL  + 0.444  XFR 

(1215.706)  (0.010)  (1180.896)  (1.083) 


10.  GDPNAGR  = -875.323  + 0.503  IGROSRLG  - 3577.660  PAGPNAGL 

(2764.242)  (0.747)  (4327.635) 

+ 1.387  GDPAGR 
(1.267) 
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Table  14.  Continued 


11. 

PAG 

= -0.110  + 0.926  QAG  + 
(0.654)  (0.649)  ( 

12. 

PNAG 

= 0.049  + 0.839  PAG  + i 

(0.130)  (0.080)  (i 

13. 

Ml 

= 30.474  + 0.005  IRESV 

(93.884)  (0.001) 

14. 

PGDP 

= 0.63  PAG  + 0.37  PNAG 

15. 

MR 

= MCR  + MDVR 

16. 

TXR 

= TXIDRZ  + TXDRZ 

17. 

GDPR 

= GDPAGR  + GDPNAGR 

(0.062) 


(0.257) 


(0.240) 


Figures  in  the  parantheses  indicate  standard  errors. 
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propensity  to  consume  by  the  government  is  usually  far  less  than  that 

with  respect  to  private  consumption,  the  estimated  value  of  the 

propensity  to  consume,  at  0.64,  could  well  be  considered  realistic. 

The  lagged  value  of  consumption  also  seems  to  have  significant  effect 

on  current  consumption.  This  result  captures  the  spirit  of  the 
4 

permanent  income  hypothesis. 

The  Investment  Equation 

(5.2)  IGROSR  = -124.997+1.715  GEXPDVR  + 0.104  GDPRCHNG 

(65.448)  (0.117)  (0.122) 

The  parameters  of  the  estimated  investment  equation  have  the 
expected  signs.  Government  development  expenditure  seems  to  have 
significant  effect  on  the  level  of  investment.  For  a million  rupees  of 
development  expenditure,  the  level  of  investment  achieved  is  RS  1.72 
million. 

Import  Equations 

(5.3)  MCR  = -846.496  + 0.193  GDPR  + 291.431  P PX  I - 8.325  EXSD1 

(342.327)  (0.056)  (197.369)  (15.511) 

- 15.395  TXMR 
(3.883) 

(5.4)  MDVR  = -92.405  + 0.392  IGROSR  + 196.305  P PX  I 

(168.531)  (0.056)  (207.773) 

4 

As  mentioned  in  an  earlier  section,  it  is  customary  to  include 
lagged  value  of  consumption  as  an  explanatory  variable  in  the  consump- 
tion function  in  order  to  account  for  the  effect  of  "permanent  income" 
(see  Evans  [1969:49]. 
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Two  equations,  one  for  the  import  of  consumer  goods  (MCR)  and  the 
other  for  the  import  of  development  goods  (MDVR)  were  estimated  as 
given  above.  In  both  cases,  the  coefficients  were  found  to  conform  to 
theoretical  expectations,  in  signs  and  at  appropriate  levels.  For 
instance,  in  the  case  of  the  import  of  consumer  goods  equation,  the 
import  of  consumer  goods  is  found  to  depend  positively  on  the  gross 
domestic  product;  i.e.,  as  GDP  increases,  imports  rise  too.  Also,  as 
the  domestic  price  (P)  rises  relatively  with  respect  to  export  price  of 
India  (PX_I),  the  import  of  consumer  goods  rises.  On  the  other  hand, 
as  the  exchange  rate  increases,  i.e.,  foreign  currency  gets  more 
expensive  vis-a-vis  domestic  currency,  imports  fall. 

It  could  be  seen  that,  at  their  mean  values,  the  elasticity  of  the 
import  of  consumer  goods  (MCR)  with  respect  to  the  relative  domestic 
price  relative  to  Indian  export  price  (P_PX_I)  is  0.41.  That  is,  as 
the  domestic  price  increases  by  1%  relative  to  the  Indian  export 
price,  the  import  of  consumer  goods  increases  by  0.41%.  Similarly,  a 
l/o  increase  in  the  import  tax  leads  to  0.58%  fall  in  the  import  of 
consumer  goods,  calculated  at  the  mean  values. 

The  import  of  development  goods  increases  as  investment  (total 
gross  investment)  increases.  An  increase  of  1 million  rupees  in 
investment  in  the  economy  is  found  to  increase  the  import  of  develop- 
ment goods  by  Rs  0.392  million.  As  P PX I,  the  domestic  general  price 

relative  to  the  Indian  export  price,  increases  by  1%  the  import  of 
development  goods  is  expected  to  increase  by  0.42%,  again  at  the  means 
of  the  data. 
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Equations  for  Taxes 

(5.5)  TX1DRZ  = -862.200  + 0.117  GDPR  + 0.164  MR  + 5.656  TXMR 

(112.057)  (0.030)  (0.088)  (3.404) 

(5.6)  TXDRZ  = -83.934  + 0.031  GDPNAGR  + 27.137  TXDR 

(6.531)  (0.002)  (1.535) 

The  signs  and  coefficients  of  both  tax  equations  conform  to 
theoretical  expectations.  Total  indirect  tax  (TX1DRZ)  is  found  to 
depend  positively  upon  GDPR;  total  imports,  and  the  tax  rate  on 
imports.  With  respect  to  the  tax  rate  on  imports  (TXMR),  it  could  be 
observed  that  as  this  tax  rate  increases,  it  has  a positive  effect  on 
tax  proceeds.  The  estimated  elasticity  of  TX1DRZ  with  respect  the 
import  tax  rate  (TXMR)  at  the  means  of  the  data  was  0.11.  That  is,  a 
1%  increase  in  TXMR  increases  indirect  tax  proceeds  by  0.11%. 

Total  proceeds  from  direct  taxes  (TXDRZ)  increased  as  the  non- 
agricultural  GDP  (GDPNAGR)  and  the  tax  rate  itself  (TXDR)  increased— 
conforming  again  to  theoretical  expections.  A 1 million  rupee  increase 
in  GDPNAGR  increased  TXDRZ  by  0.03  million  rupees.  The  estimated 
elasticity  of  the  direct  tax  proceeds  (TXDRZ)  with  respect  to  the 
direct  tax  rate  itself  (TXDR)  at  the  means  of  the  data  was  1.01.  That 
is,  a 1%  increase  in  the  direct  tax  rate  increased  total  direct  tax 
proceeds  by  1.01%,  which  is  close  to  unity. 
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Equations  for  Government  Expenditures 
Government  Development  Expenditure  Equation 

(5.7)  G EXP DVR  = -70.032  + 0.151  IGROSRLG  + 0.333  FAIDR 

(32.821)  (0.062)  (0.298) 

+ 1.010  TXR 
(0.134) 

The  equation  for  the  government  development  expenditure  bear  the 
signs  which  were  theoretically  expected.  The  development  expenditure 
was  found  to  depend  positively  on  lagged  gross  investment,  foreign  aid 
and  total  tax  receipts.  A 1 million  rupee  increase  in  foreign  aid 
(FAIDR)  increased  the  government  development  expenditure  (GEXPDVR)  by 
0.33  million.  On  the  other  hand,  a 1 million  rupees  increase  in  total 
taxes  (TXR)  increases  GEXPDVR  by  a little  more  than  1 million  rupees 
(1.01  million  rupees).  A 1 million  increase  in  TXR  produced  about 
three  times  the  increase  in  GEXPDVR  as  did  a similar  increase  in  FAIDR. 

Government  Regular  Expenditure  Equation 

(5.8)  GEXPRGR  = -2.643  + 0.230  GEXPRGRL  + 0.556  TXR 

(16.499)  (0.277)  (0.194) 

The  estimated  equation  for  the  government  regular  expenditure 
(GEXPRGR)  have  the  expected  signs.  The  government  regular  expenditure 
was  found  to  depend  positively  with  its  lagged  value  (GEXPRGRL)  and 
total  tax  receipts  (TXR).  A 1 million  rupee  increase  in  total  tax 
proceeds,  TXR,  increased  the  government  regular  expenditure  by  0.556 
million. 
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The  Equation  for  Agricultural  GDP 

(5.9)  GDPAGR  = 2963.133  + 0.037  FERT  + 1557.097  PAGPNAGL 

(1215.706)  (0.010)  (1180.896) 

+ 0.444  XFR 

(1.083) 

The  estimated  equation  for  agricultural  GDP  had  parameters  with 
expected  signs.  Agricultural  GDP  increased  by  0.444  million  rupees  as 
agricultural  export,  XFR,  increased  by  Rs  1 million.  Similarly,  as  the 
consumption  of  fertilizer  increased  by  1,000  tons,  agricultural  GDP  at 
1964-65  prices,  GDPAGR,  increased  by  0.037  million  rupees.  As  the 
lagged  relative  agricultural  prices,  PAGPNAGL,  relative  to  the  non- 
agricultural  price,  increases  by  1%,  the  agricultural  GDP,  GDPAGR, 
increased  by  an  estimated  0.33%  at  the  means  of  the  data. 

The  Equation  for  the  Nonagricultural  GDP 

The  equation  for  nonagricultural  GDP  also  has  its  parameters  with 
theoretically  expected  signs  as  given  below: 

(5.10)  GDPNAGR  = -875.323  + 0.503  IGR0SRLG  - 3577.660  PAGPNAGL 

(2764.242)  (0.747)  (4327.635) 

+ 1.387  GDPAGR 
(1.267) 

The  agricultural  GDP  has  an  estimated  positive  effect  on  the 
nonagricultural  GDP;  e.g.,  the  effect  of  Rs  1 million  increase  in  the 
agricultural  GDP  could  result  in  an  estimated  increase  of  Rs  1.387 
million  in  the  nonagricultural  GDP.  A 1%  increase  in  the  lagged 
relative  agricultural  price,  relative  to  the  nonagricultural  price, 
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(PAGPNAGL)  had  an  estimated  effect  of  a decrease  of  1.43%  in  the  non- 
agricultural  GDP  (GDPNAGR)  the  next  year. 

Equations  for  Prices 

(5.11)  PAG  = -0.110  + 0.926  QAG  + 0.0002  Ml  + 0.185  PMF  I 

(0.654)  (0.649)  (0.0002)  (0.062) 

(5.12)  PNAG  = 0.049+0.839  PAG  + 0.00003  GDPNAGR 

(0.130)  (0.080)  (0.0001) 

Equation  (5.11)  is  the  equation  for  the  agricultural  price.  It 
could  be  observed  that  it  takes  the  character  of  a supply  equation,  for 
the  price  and  the  quantity  are  positively  related.  In  this  connection, 
it  is  important  to  bear  in  mind  that  the  individual  equations  merely 
reflect  the  relationship  of  the  endogenous  variables  and  the  exogenous 
variables  without  strictly  being  either  a demand  equation  or  a supply 
equation.  Rather  it  represents  an  equilibrium  price  and  depends  on 
both  supply  and  demand  parameters. 

There  is  a positive  relationship  between  the  agricultural  price 
and  production  (QAG) . And  the  estimated  elasticity  of  the  agricultural 
price  with  respect  to  the  agricultural  production  index  (1964-65  = 100) 
was  0.36.  At  the  mean  values,  a 1 percent  increase  in  the  Indian 
import  price  of  agricultural  products  had  an  effect  of  an  estimated 
increase  of  0.36%  in  the  agricultural  price  in  Nepal  (PAG). 

There  is  a positive  relationship  between  money  supply  and  the 
agricultural  price.  The  estimated  effect  of  an  increase  in  money 
supply  is  increase  the  agricultural  price.  At  the  mean  values,  the 
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estimated  elasticity  of  the  agricultural  price  with  respect  to  the 
money  supply  was  0.14. 

The  parameters  in  the  equation  for  the  nonagriculture  price 
(PNAG)  have  the  expected  signs.  The  nonagricultural  price  was 
estimated  to  increase  with  an  increase  in  the  agricultural  price  and 
was  inversely  related  to  GDP  in  the  nonagricultural  sector  (GDPNAGR). 
Calculated  at  the  mean  values,  the  estimated  elasticity  of  PNAG  with 
respect  to  PAG  is  0.77.  That  is,  a 1%  increase  in  the  agricultural 
price  increases  the  nonagricultural  price  by  0.77%.  Similarly,  the 
elasticity  of  PNAG  with  respect  to  GDPNAGR  was  found  to  be  0.05. 

The  Equation  for  Money  Supply 

(5.13)  Ml  = 30.474  + 0.005  IRESV  - 0.838  GBDF2  + 0.550  FAID 

(93.884)  (0.001)  (0.257)  (0.240) 

The  equation  for  money  supply  given  above  had  parameters  with 
theoretically  expected  signs.  Money  supply  rose  with  a rise  in  inter- 
national reserve  (IRESV),  the  government  budgetary  deficit  (-GBDF2), 
and  foreign  aid  (FAID).  The  estimated  parameters  measuring  the  effect 
of  government  budgetary  deficit  and  foreign  aid  had  estimated  standard 
errors  considerably  smaller  than  the  estimated  parameters.  A 1 million 
rupees  increase  in  the  government  deficit  increased  money  supply  by 
0.84  million  rupees.  Similarly,  an  increase  of  Rs  1 million  in  foreign 
aid  (FAID)  had  the  effect  of  increasing  money  supply  by  RS  0.55 


million . 


Alternate  Estimation  of  the  Model 


The  discussion  thus  far  has  been  based  upon  the  truncated  two 
stage  least  square  method  of  estimation  of  the  simultaneous  equations 
system.  An  alternate  estimation  of  the  model  based  upon  a truncated 
three  stage  least  square5  method  of  estimation  is  also  presented  in 
Appendix  B.  Most  of  the  parameters  of  the  model,  in  general, 
maintained  theoretically  expected  signs  (Table  B-l). 


5 The  "Three  Stage  Least  Square"  (3SLS)  is  a system  method  of 
estimation. 


CHAPTER  VI 

EVALUATION  OF  THE  MODEL 


This  chapter  reports  an  attempt  to  evaluate  how  the  estimated 
macroeconometric  model  performed  in  capturing  the  actual  course  of 
events  of  the  Nepalese  economy  over  the  period  of  study.  For  this 
evaluation  the  exogenous  variables  were  taken  as  given  and  the 
endogenous  variables  predicted. 

An  attempt  was  first  made  of  the  "within  the  sample  period 
simulation,  comparing  the  actual  values  of  the  endogenous  variables 
with  the  estimated  values  of  the  corresponding  variables  year  by  year. 
Both  the  actual  and  the  estimated  values  of  the  endogenous  variables 
were  plotted  against  time  (year).  The  "Root  Mean  Square"  (RMS) 
criterion  was  employed  in  order  to  determine  the  "accuracy"  of  the 
model.  The  "RMS"  was  defined  as  the  square  root  of  the  sum  of  squared 
residuals  divided  by  the  number  of  observations,  i.e., 


P represents  the  predicted  values  of  an  endogenous 
variable, 

A represents  the  actual  value  of  the  endogenous 
variable,  and 

N represents  the  number  of  years. 


RMS 


where 


100 
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Besides  the  "RMS"  error,  the  "RMS"  percent  error  is  also 
calculated.  These  values  are  given  in  Table  15. 

If  a critical  value  were  set  to  be  20%,  then  the  "RMS"  percent 
errors  of  all  the  variables,  except  MDVR,  import  of  development  goods, 
fall  within  the  critical  value.  If  the  critical  value  were  set  at  15%, 
only  one  more  equation,  corresponding  to  TX1DRZ  (total  indirect  tax) 
has  the  "RMS"  percent  error  higher  than  the  critical  level.  Thus,  on 
the  whole,  the  performance  of  our  model  could  be  considered  as 
reasonably  satisfactory  on  the  basis  of  the  performance  of  the  model 
on  "RMS"  percent  error  criterion. 

The  estimated  and  the  actual  value  of  the  endogenous  variables 
were  plotted  against  time.  The  graphical  result  demonstrates  that  the 
model  performed  fairly  well  in  tracking  the  actual  course  of  events  of 
the  Nepalese  economy — particularly  the  pattern  and  extent  of  changes  in 
the  endogenous  variables  in  most  of  the  years. 

Sample  Period  Simulation  of  Endogenous  Variables 
Consumption 

For  the  consumption  simulation,  the  "RMS"  prediction  error  was 
3.44%.  This  estimate  suggests  that  the  predicted  values  of  the 
variable,  CPR,  did  not  deviate  much  from  the  actual  values  within  the 
sample  period.  The  directions  of  change  of  the  predicted  values  and 
the  observed  values  of  the  variable  run  fairly  close  in  most  years, 
except  in  1966-67  and  1977-78  as  shown  in  Figure  1.  In  these  two 
years,  the  model  failed  to  predict  the  directions  of  the  actual  changes 


in  the  variable. 
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Table  15. 

Root  mean  square  (RMS)  and 
for  equations  in  the  model 

percentage  RMS  errors 

Variable 

"RMS"  error 

"RMS"  percent  error 

CPR 

227.204 

3.444 

IGROSR 

114.417 

13.271 

MC.R 

49.956 

10.828 

MDVR 

62.659 

27.983 

TXIDRZ 

28.135 

17.094 

TXDRZ 

6.847 

7.196 

GEXPDVR 

54.184 

13.227 

GEXPRGR 

26.264 

11.241 

GDPAGR 

221.341 

4.335 

GDPNAGR 

197.157 

7.346 

PAG 

0.112 

6.467 

PNAG 

0.081 

4.948 

Ml 

88.894 

9.871 

PGDP 

0.095 

5.684 

MR 

75.409 

11.867 

TXR 

32.802  . 

12.453 

GDPR 

211.624 

2.919 
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Figure  1.  Simulation  of  consumption 
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Figure  2.  Simulation  of  investment 
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Investment 

The  "RMS"  percent  error  for  the  simulation  of  gross  investment, 
IGROSR,  was  at  13.27% — a value  much  higher  than  that  for  consumption, 
yet  is  well  below  a critical  level  set  at  20%.  The  direction  of  change 
in  the  predicted  value  of  the  variable,  IGROSR,  was  noticeably  dif- 
ferent from  its  observed  value  only  in  1973-74  and  1979-80  (Figure  2). 
The  investment  equation  captured  the  magnitude  and  direction  of  the 
change  in  gross  investment  in  the  economy  within  the  period  of  study 
reasonably  well. 

Import  of  Consumer  Goods 

For  the  equation  of  the  import  of  consumer  goods  (MCR) , the  "RMS" 
percent  error  was  10.83% — considerably  below  a critical  level  at  20%. 
The  direction  of  change  of  the  predicted  value  of  MCR  follows  very 
closely  the  observed  values  except  in  1970-71  and  1973-74  (Figure  3). 

Import  of  Development  Goods 

The  equation  of  import  of  development  goods  (MDVR)  performed  worst 
in  the  validation  results  of  the  model.  The  "RMS"  percent  error  with 
respect  to  MDVR,  was  27.98%,  and  above  a critical  level  of  20%.  The 
direction  of  change  of  the  estimated  values  of  MDVR  was  different  from 
the  observed  values  in  five  years,  1967-68,  1968-69,  1969-70,  1970-71 
and  1973-74  (Figure  4).  The  observed  values  of  MDVR  shows  more 
variability  than  the  predicted  values. 
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Figure  3.  Simulation  of  consumption  goods  imports 
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Figure  4.  Simulation  of  development  goods  imports 
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Total  Imports 

Although  MDVR,  a component1  of  total  imports  (MR),  displayed  a 
significantly  higher  "RMS"  percent  error  than  the  critical  value  at 
20%,  MR  itself  had  a lower  "RMS"  percent  error  of  11.86%.  With  the 
exception  of  1970-71  and  1975-76,  the  direction  of  change  of  the 
predicted  values  of  MR  closely  followed  the  observed  values  (Figure  5). 
The  variabilities  in  the  predicted  and  actual  values  were  similar. 

Indirect  Tax 

The  "RMS"  percent  error  for  the  simulation  of  the  indirect  tax 
proceeds,  TXIDRZ,  was  17.09 — less  than  the  critical  value  at  20%.  The 
predicted  values  TXIDRZ  followed  quite  closely  the  observed  values 

6)*  The  direction  of  change  in  the  predicted  values  closely 
followed  the  direction  for  the  observed  values  except  in  1979-80.  The 
equation  for  the  indirect  tax  proceeds  captured  the  magnitude  and 
direction  of  change  in  the  indirect  tax  returns  reasonably  well. 

Direct  Tax 

The  "RMS"  percent  error  for  direct  tax  revenue  (TXDRZ)  was  7.20%. 
With  the  exception  of  1972-73,  the  model  tracked  fairly  well  the 
direction  of  change  in  the  observed  values  of  direct  tax  revenue 
(Figure  7). 

1 MR  = MDVR  + MCR. 
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Figure  5.  Simulation  of  total  imports 
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Figure  6.  Simulation  of  indirect  tax  revenue 
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Figure  7.  Simulation  of  direct  tax  revenue 
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Figure  8.  Simulation  of  total  tax  revenue 
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Total  Tax 

The  model  tracked  the  direction  of  change  in  TXR  correctly  in  all 
the  years  except  1979-80  (Figure  8).  The  "RMS"  percent  error  for  total 
taxes  was  12.45%. 

Government  Development  Expenditure 

The  "RMS"  percent  error  for  the  simulation  of  government 
development  expenditure  (GEXPDVR)  was  13.23%.  Except  in  1965-66  and 
1968-69,  the  model  correctly  tracked  the  direction  of  the  change  in 
the  value  of  GEXPDVR  (Figure  9).  The  model  correctly  predicted  the 
graduated  increase  in  the  level  of  government  development  expenditure 
after  1968-69.  These  are  illustrated  in  Figure  9. 

Government  Regular  Expenditure 

The  "RMS"  percent  error  with  respect  to  government  regular 
expenditure  (GEXPRGR)  was  11.24%.  The  model  "predicted"  the  wrong 
directions  of  change  of  the  value  of  GEXPRGR  in  four  years,  1965-66, 
1967-68,  1971-72  and  1977-78.  The  observed  values  of  GEXPRGR  showed 
much  more  variability  than  the  predicted  ones.  Yet  the  "RMS"  percent 
error  with  respect  to  this  variable  remained  well  within  a critical 
level  of  20%.  The  plots  of  the  observed  and  predicted  value  or 
GEXPGRG,  are  given  in  Figure  10. 

Agricultural  GDP 

As  it  was  in  the  case  of  government  regular  expenditure  (GEXPRGR), 
the  predicted  values  of  the  agricultural  GDP  (GDPAGR)  displays  much 
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Figure  9.  Simulation  of  government  development  expenditure 
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Figure  10.  Simulation  of  government  regular  expenditure 
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more  variability  than  its  actual  values.  The  "RMS"  percent  error  was 
4.34%.  The  model  failed  to  predict  the  actual  direction  of  change  of 
the  values  of  GDPAGR  in  1966-67,  1972-73,  1973-74,  1975-76  and  1979-80 
(Figure  11). 

Nonagricultural  GDP 

The  predicted  values  of  nonagricultural  GDP,  GDPNAGR,  displayed 
less  variability  than  observed  values  (Figure  12).  In  three  years, 
1972-72,  1973-74  and  1980-81,  the  model  predicted  wrong  directions  of 
change  of  the  values  of  GDPNAGR.  The  "RMS"  percent  error  of  nonagri- 
cultural GDP,  GDPNAGR,  was  7.35%. 

Gross  Domestic  Product 

The  gross  domestic  product,  GDPR,  equation  had  the  lowest  "RMS" 
percent  error  of  2.92%.  The  predicted  values  captured  both  the  extent 
and  direction  of  variations  in  the  observed  value  of  GDPR.  Predicted 
values  run  close  to  the  actual  values  in  most  years  (Figure  13). 

Agricultural  Price 

The  paths  of  agricultural  price  (PAG)  are  presented  in  Figure  14. 
Except  in  1972-73,  the  model  predicted  correct  directions  of  change  of 
PAG  for  all  years.  Variations  in  the  predicted  values  of  PAG  seemed 
to  closely  follow  the  observed  values.  The  "RMS"  percent  error  with 
respect  to  PAG  was  6.47%. 
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Figure  11.  Simulation  of  agricultural  GDP 
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Figure  12.  Simulation  of  nonagricultural  GDP 
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Figure  13.  Simulation  of  GDP 
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Figure  14.  Simulation  of  agricultural  price 
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Nonagricultural  Price 

The  "RMS"  percent  error  of  the  nonagricultural  price  (PNAG)  was 
4.95%.  The  path  of  the  predicted  values  of  PNAG  closely  followed  that 
of  the  observed  values  (Figure  15).  Only  in  one  year,  1972-73,  did  the 
model  fail  to  predict  the  direction  of  change  of  the  observed  value  of 
PNAG. 


GDP  Deflator 

The  model  captured  the  levels  and  variability  in  the  values  of  the 
GDP  deflator  (PGDP).  The  model  performed  well  in  predicting  the  direc- 
tion of  change  in  the  values  of  PGDP  except  in  1976-77  (Figure  16). 

The  "RMS"  percent  error  with  respect  to  PGDP  was  5.68%. 

Money  Supply 

The  model  performed  well  in  tracking  the  money  supply,  Ml 
(Figure  17).  The  model  did  not  make  any  wrong  predictions  in  the 
direction  of  movement  of  actual  values  of  Ml.  The  "RMS"  percent  error 
for  Ml  was  9.85%. 

Simulation  of  the  Model  under  3SLS 

A "within  the  sample  period  simulation"  was  run  for  the  3SLS  model 
too.  The  alternate  model  did  not  perform  so  well  as  it  did  in  the 
previous  case  (using  the  2SLS  estimation  procedure)  on  the  basis  of 
"RMS"  percent  errors  (Table  B-2). 

The  "RMS"  percent  error  with  respect  to  each  of  the  equation 
increased,  vis-a-vis  the  pervious  model,  based  upon  the  truncated 
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"2SLS"  method.  If  the  critical  value  were  set  at  20%,  the  "RMS" 
percent  errors  of  four  equations,  corresponding  to  MDVR,  PAG,  PNAG,  and 
PGDP,  lie  well  above  the  critical  level.  In  the  previous  case  of  2SLS, 
in  only  one  case  the  "RMS"  percent  error  crossed  the  20%  mark.  If  the 
critical  value  were  to  be  set  at  15%,  then  eight  equations  have  the 
"RMS"  percent  errors  higher  than  the  critical  level.  The  truncated 
2SLS  estimates  had  only  two  equations  where  the  "RMS"  percent  errors 
exceeded  the  critical  level  at  15%. 

This  is  not  unusual  that  the  "RMS"  percentage  error  in  the  case  of 
the  3SLS  here  was  found  greater  than  the  2SLS  for  each  equation.  There 
are  two  principal  reasons  for  this.  Firstly,  the  3SLS  as  a "systems" 
or  full  information  ' technique  "requires  a much  more  detailed  specifi- 
cation of  the  equations  than  the  2SLS  method  does"  [Theil,  1971:528} 
and  makes  use  of  restrictions  on  the  structures  of  all  other  equations 
in  the  system  to  estimate  the  structure  of  each  equation.  Therefore, 
the  estimator  of  each  equation  is  rather  sensitive  to  possible  specifi- 
cation errors  in  all  other  equations  in  the  system  [Theil,  1971]. 
Secondly,  the  model  is  estimated  on  the  basis  of  limited  observations. 
And,  it  is  doubtful  how  much  confidence  one  could  have  on  the 
comparison  of  alternate  estimators  of  the  equations  (e.g.,  2SLS  vs 
3SLS)  on  the  basis  of  the  "RMS"  percent  error  because  it  is  otherwise 
based  upon  "large  sample  theory." 

Multiplier  Analysis 

The  multipliers  can  be  recognized  as  special  cases  of  comparative 
static  results  corresponding  to  changes  in  each  of  the  exogenous 
variables  of  the  model  (Intriligator , 1978:499).  Multipliers  are 
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derived  from  the  reduced  form  of  the  model.  The  reduced-form  equations 
represent  a solution  of  the  structural  equations  for  the  endogenous 
variables  in  terms  of  the  exogenous  (including  predetermined)  variables 

in  the  system.  The  multiplier  of  a macro  model  is  typically  described 

3 Y 

g x ' wh-*-c-h  indicates  the  rate  of  change  in  Y,  an  endogenous  vari- 
able, with  respect  to  X,  an  exogenous  variable.  An  "impact  multiplier" 
refers  to  the  rate  of  change  in  the  immediate  value  of  an  endogenous 
variable  with  respect  to  a change  in  a truly  exogenous  variable. 

The  interim,  cumulative,  and  total  multipliers  of  a model  are 
obtained  from  the  final  form  of  the  model.  The  final  form  represents  a 
solution  of  the  reduced— form  equations  for  the  endogenous  variables  in 
terms  of  current  and  lagged  values  of  the  truly  exogenous  variables, 
and  present  and  lagged  values  of  the  reduced-form  disturbances.  The 
interim  multiplier  answers  the  question,  "If  an  exogenous  variable  is 
raised  by  one  unit  for  a period  and  then  restored  to  its  original 
level,  what  will  happen  to  current  and  future  values  of  an  endogenous 
variable?"  Interim  multipliers  for  the  current  period  are  impact 
multipliers.  Cumulative  multipliers  answer  the  question,  "If  an 
exogenous  variable  is  raised  by  one  unit  in  a period  and  then  sustained 
at  its  new  level,  what  will  happen  to  current  and  future  values  of  an 
endogenous  variable?"  Total  multipliers  are  the  same  as  cumulative 
multipliers  as  time  approaches  infinity  (see  Goldberger  [1964]  for 
further  discussion  of  multipliers).  The  multiplier  analysis  of  some 
selected  variables  of  our  primary  interest  are  discussed  in  the 
following  sections.  We  first  take  up  multipliers  for  two  exogenous 
variables,  fertilizer  consumption  (FERT)  and  agricultural  exports 
(XFR) . 
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The  effect  of  an  increase  in  agricultural  exports  by  Rs  1 million 
was  to  increase  gross  domestic  product  (GDPR)  by  Rs  1.06  million  (Table 
16).  Similarly,  an  increase  in  agricultural  exports  by  Rs  1 million 
had  the  affect  of  increasing  GDPAGR  by  Rs  0.44  million,  GDPNAGR  by  Rs 
0.62  million,  CPR  by  Rs  0.68  million,  IGROSR  by  Rs  0.35  and  total  tax 
receipts  (TXR)  by  Rs  0.20  million.  The  agricultural  export  (XFR)  had 
significant  effect  on  several  of  these  variables.  Its  effect  on  the 
nonagricultural  GDP  (GDPNAGR)  seemed  to  be  substantial  compared  with 
its  effect  on  the  agricultural  GDP  (GDPAGR)  itself. 

Similarly,  the  use  of  fertilizers  has  significant  effect  on  the 
variables  GDPR,  GDPAGR,  GDPNAGR,  CPR,  IGROSR  and  TXR.  Its  effect  is 
particularly  significant  on  nonagricultural  GDP,  GDPNAGR.  For 
instance,  an  increase  in  the  consumption  of  fertilizer  by  one  thousand 
tons  has  an  impact  of  increasing  GDPNAGR  by  Rs  0.05  million  while  it 
has  an  effect  of  an  increase  of  only  Rs  0.04  million  in  GDPAGR,  the 
agricultural  GDP. 

It  is  interesting  to  note  that  an  increase  in  XFR  has  only  a con- 
temporaneous impact  on  the  agricultural  GDP  (GDPAGR),  with  no  lagged 
multiplier  effect.  On  the  other  hand,  XFR  has  not  only  a impact 
multiplier,  but  also  lagged  multiplier  effects  on  GDPNAGR,  the  non- 
agricultural GDP.  This  demonstrates  the  substantial  effect  of  agri- 
cultual  exports  not  only  on  the  agricultural  GDP  but  also  on  the 
nonagricultural  sector,  and  through  them,  on  the  gross  domestic  product 
(GDPR)  itself. 

The  impact  multiplier  of  agricultural  exports  on  total  consumption 
(CPR)  is  0.68,  with  a one-period  lagged  multiplier  of  0.39  and  total 
multiplier  at  1.52.  The  impact  multiplier  and  lagged  multiplier 
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Table  16. 

Impact  and  lagged  multipliers  of 
agricultural  exports 

fertilizer 

use  and 

Impact 

multiplier 

Interim 

multipliers  for 
one  period  lag 

Total 

multiplier 

FERT 

XFR 

FERT 

XFR 

FERT 

XFR 

GDPR 

0.09 

1.06 

0.14 

0.17 

0.11 

1.39 

GDPAGR 

0.04 

0.44 

0 

0 

0.04 

0.44 

GDPNAGR 

0.05 

0.62 

0.01 

0.17 

0.08 

0.94 

CPR 

0.06 

0.68 

0.03 

0.39 

0.13 

1.52 

IGROSR 

0.03 

0.35 

0.01 

0.16 

0.05 

0.65 

TXR 

0.02 

0.20 

0.00 

0.04 

0.02 

0.52 
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effects  of  the  agricultural  exports  are  present  with  respect  to  the 
gross  investment  (IGROSR)  and  total  tax  receipts  (TXR)  too. 

The  nature  and  extent  of  relationships  of  agricultural  exports 
(XFR)  and  the  consumption  of  fertilizer  (FERT)  indicate  the  relation- 
ships the  agricultural  sector  and  trade  (here  agricultural  exports  in 
particular)  have  on  other  sectors  of  the  economy,  e.g.,  the  total  gross 
domestic  product,  total  consumption,  gross  investment  and  total  taxes. 

An  increase  in  Rs  1 million  in  agricultural  exports  (XFR)  results 
in  an  estimated  increase  of  Rs  0.35  million  in  investment,  IGROSR 
(Table  17).  In  other  words,  a 1%  increase  in  XFR  produces  a 0.10% 

(a  tenth  of  a percent  increase  in  total  investment  (IGROSR)). 

Similarly,  a 1%  increase  in  the  tax  on  imports  (TXMR)  produces  a 
contemporaneous  effect  of  0.15%  increase  in  IGROSR.  On  the  other  hand, 
a 1%  increase  in  TXDR,  the  direct  tax  rate,  leads  to  a similar  effect 
of  0.24%  increase  in  it.  Thus,  the  elasticity  of  investment  (IGROSR) 
with  respect  to  direct  tax  rate  (TXDR)  is  larger  than  the  one 
corresponding  to  import  tax  rate,  TXMR. 

The  elasticities  of  total  tax  receipt  (TXR)  itself  with  respect 
to  TXMR  and  TXDR  (import  tax  rate  and  direct  tax  rate)  are  0.17  and 
0.27,  respectively.  That  is,  a 1%  increase  in  TXMR  produces  an 
increase  of  0.17%  in  total  tax  revenue  (TXR),  while  it  is  0.27%  in  the 
case  of  a 1%  increase  in  direct  tax  rate  (TXDR).  These  elasticities 
are  calculated  from  the  multipliers  and  with  variables  at  their  mean 
values. 

The  elasticities  of  government  development  expenditure  (GEXPDVR) 
v'i“n  respect  to  TXMR  and  TXDR  at  their  mean  values  are  0.13  and  0.21, 
respectively  (Table  17).  Clearly,  the  elasticity  of  GEXPDVR  with 
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Table  17.  Impact  multipliers  of  EXSD1,  TXMR,  TXDR,  XFR,  and  FERT 


EXSD1 

TXMR 

TXDR 

XFR 

FERT 

IGROSR 

-2.659 

(0.045)* 

6.108 

(0.153) 

52.901 

(0.243) 

0.345 

(0.100) 

0.029 

MDVR 

-1.044 

2.397 

20.761 

0.135 

0.011 

MR 

-9.369 

(0.140) 

-12.998 

(0.291) 

20.761 

(0.081) 

0.340 

0.028 

TXR 

-1.535 

(0.049) 

3.526 

(0.169) 

30.539 

(0.268) 

0.199 

0.017 

GDPR 

0 

0 

0 

1.05941 

0.088 

GEXPDVR 

-1.551 

(0.039) 

3.562 

(0.133) 

30.855 

(0.211) 

0.201 

0.017 

* Figures 

in  parantheses 

represent 

elasticities  at 

mean  values. 
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respect  to  direct  tax  rate  is  estimated  to  be  much  higher  than  that  for 
the  import  tax. 


Policy  Simulation 

The  final  objective  of  an  econometric  model  "and  perhaps  its  most 
important  potential  use,  is  that  of  policy  evaluation"  [ Intriligator , 
1978:538],  Policy  evaluation  is,  in  many  ways,  closely  related  to 
forecasting.  As  such,  policy  evaluation  is,  in  part,  based  upon 
forecasts  of  the  effects  of  policy  choices.  Conversely,  our  interest 
in  the  policy  simulation  (or  evaluation)  could  also  be  in  determining 
how  much  change  is  necessary  for  a given  policy  variable,  an  exogenous 
variable,  to  effect  a desired  change  in  one  or  more  of  the  endogenous 
variables.  It  is  thus  assumed  that  the  exogenous  variables  of  interest 
can  be  manipulated  by  the  government. 

Just  as  the  forecasting  use  of  an  econometric  model  makes  a 
distinction  between  short-term  and  long-term  policies,  "the  policy 
evaluation  use  of  the  model  also  distinguishes  between  short-term  and 
long-term  policy  [Intriligator,  1978:538].  The  short-term  policy  is 
concerned  with  stabilization  of  the  economy  within  a short-term  period, 
usually  one  or  two  years.  Our  primary  interest  in  policy  evaluation 
in  the  present  study  is  concerned  mainly  with  the  short-term  behavior 
of  the  economy.  Hence,  the  exercises  in  policy  evaluation  here  are 
related  mainly  to  the  estimated  impact  multipliers  of  the  model. 

In  the  following  paragraphs,  we  consider  how  much  changes  are 
necessary  in  the  policy  variables  in  order  to  effect  a given  change  in 
some  of  the  endogenous  variables.  We  first  take  up  how  much  change  is 
necessary  in  XFR,  agricultural  exports,  in  order  to  effect  an  increase 
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of  Rs  10  million  in  total  GDP,  agricultural  GDP,  nonagricultural  GDP, 
total  consumption,  total  investment,  total  tax  receipts,  and  government 
development  expenditure  (i.e.,  GDPR,  GDPAGR , GDPNAGR , CPR,  IGROSR,  TXR 
and  GEXPDVR,  respectively).  The  necessary2  extents  of  increase  in  XFR 
for  given  changes  in  these  variables  considered  are  given  in  Table  18. 

In  order  to  effect  an  increase  of  Rs  10  million  in  GDPR,  the  real 
gross  domestic  product,  agricultural  exports  (XFR)  need  to  be  increased 
by  an  estimated  Rs  9.43  million  (Table  18). 3 In  order  to  effect  an 
increase  of  Rs  10  million  in  IGROSR,  total  investment,  it  would  be 
necessary  to  increase  XFR  (agricultural  exports)  by  Rs  28.57  million. 

Policy  simulations  of  GBDF2,  the  government  budgetary  deficit,  and 
PAID,  foreign  aid,  are  given  in  Table  19.  It  could  be  seen  that  in 
order  to  effect  an  increase  in  money  supply  by  Rs  10  million,  other 
things  remaining  the  same,  the  government  budgetary  deficit  would  need 
to  be  increased  by  Rs  11.9  million. 

2 

The  word  "necessary"  is  emphasized  since  we  are  interested  in 
the  movement  required  in  a policy  variable  for  given  changes  in  some 
endogenous  vriables. 

3 

These  levels  of  changes  in  policy  variables  are  evaluated, 
keeping  other  variables  constant. 
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Table  18.  Necessary  changes  in  agricultural 

exports  (XFR)  to  effect  a Rs  10  million 
increase  in  selected  endogenous 
variables 


Endogenous 

variables 

Necessary  changes 
in  XFR 

— million  Rs  — 

GDPR 

9.43 

GDPAGR 

22.73 

GDPNAGR 

16.13 

CPR 

14.71 

IGROSR 

28.57 

TXR 

50.00 

GEXPDVR 

50.00 
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Table  19.  Necessary  changes  in  government  budgetary  deficit 
(GBDF2)  and  foreign  aid  (FAID)  to  effect  a Rs  10 
million  increase  in  money  supply  (Ml) 


Necessary  change 

Necessary  change 

in  GBDF2 

in  FAID 

Rq 

Ml 

11.933 

8.182 

CHAPTER  VII 

SUMMARY  AND  CONCLUSIONS 

This  study  has  presented  a macroeconomic  model  for  the  Nepalese 
economy.  The  empirical  estimation  of  the  model  was  done  by  the  use 
of  a truncated  two  stage  least  square  estimation  method  of  the 
simultaneous  equations  system.  An  alternate  estimation  of  the  model, 
based  upon  the  systems  method  of  three  stage  least  squares,  was  also 
presented  for  comparison  purposes. 

The  signs  of  the  estimated  parameters  of  the  individual  structual 
equations  conformed,  in  general,  to  theoretical  expectations.  The 
levels  of  parameter  estimates  also  seemed  reasonable  and  rather  con- 
sistent with  results  of  similar  studies. 

In  order  to  evaluate  the  model,  a "within  sample  period"  evalua- 
tion of  the  model  was  performed.  In  general,  the  model  was  able  to 
tj.  ack  the  actual  course  of  events  of  the  Nepalese  economy  over  the 
period  of  study  quite  satisfactorily.  Of  17  endogenous  variables 
within  the  model,  there  was  only  one  case  (import  of  development  goods 
(MDVR))  where  the  "Root  Mean  Square"  percentage  error  was  above  an 
assumed  critical  level  of  20%.  In  general,  the  model  tracked  not  only 
the  direction  but  also  the  levels  of  the  corresponding  variables. 

The  estimated  model  provides  some  important  quantitative  measures 
of  uhe  Nepalese  economy.  For  instance,  the  marginal  propensity  to 
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consume1  was  estimated  to  be  0.64.  This  estimate  seems  quite  reason- 
able with  total  consumption  rather  than  private  consumption  in  the 
consumption  function.  The  elasticities  of  total  tax  revenue  with 
respect  to  import  tax  and  direct  tax  rates  were  estimated  at  0.17  and 
0.27,  respectively.  Similarly,  the  estimated  elasticities  of  govern- 
ment development  expenditure  with  respect  to  import  tax  and  direct  tax 
rates  were  found  to  be  0.13  and  0.21,  respectively,  at  their  mean 
values. 

Several  authors  (e.g.,  Behrman  [1974,  1975],  Marwah  [1969a,  b], 
Evans  [1969,  1970],  and  Klein  [1968]  have  emphasize  the  need  to 
incorporate  a greater  degree  of  disaggregation  in  macro  models  for 
developing  countries  than  is  usually  done  for  developed  countries. 
Disaggregation,  in  the  present  study,  was  extended  in  several  aspects, 
e.g.,  GDP,  into  agricultural  GDP  and  nonagricultural  GDP;  imports, 
into  imports  of  consumption  goods  and  development  goods;  tax  revenue, 
into  direct  tax  and  indirect  tax  revenues;  government  expenditures, 
into  development  and  regular  expenditures;  prices,  into  agricultural 
and  nonagricultural  prices;  with  separate  behavioral  equations  to 
explain  them.  The  model  in  the  present  study  takes  cognizance  of 
the  supply  side  as  well  rather  than  focusing  only  on  the  demand 
side  as  in  many  macroeconomic  models  for  developed  countries. 

Because  of  lack  of  time  series  data  on  private  consumption, 
consumption  in  the  present  model  includes  both  government  and  private 
consumption.  The  marginal  propensity  to  consume  was  calculated  as  a 
change  in  total  consumption  with  a change  in  the  gross  domestic  product 
because  data  on  disposable  income  were  lacking  on  time  series  basis. 
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Separate  behavioral  equations  explain  agricultural  GDP  and  nonagricul- 
tural  GDP  (from  the  supply  side). 

The  study  was  basically  intended  to  address  short-run  behavior  of 
the  Nepalese  economy.  So,  all  the  major  results  in  the  study  were 
related  to  short-term  issues.  For  example,  the  multiplier  analysis  and 
policy  implications  have  focused  on  the  short-run — largely  with  the  use 
of  impact  multipliers.  The  results  should  provide  some  useful  guidance 
to  the  policy-makers  regarding  the  short-term  behavior  of  some  policy 
instruments . 

The  agricultural  sector  exerted  a great  deal  of  influence  on  the 
nonagricultural  sector,  and  hence  the  entire  economy,  not  only  directly 
through  the  level  of  the  agricultural  GDP  but  also  through  the  price 
mechanism.  For  instance,  it  was  found  that  both  agriculture  GDP  and  . 
agricultural  price  have  considerable  influence  on  the  nonagricultural 
GDP  and  price. 

Lack  of  data  on  a continuous  time  series  basis  prevented  us  from 
an  extensive  treatment  of  foreign  trade.  Yet  it  was  possible  to  deal 
with  it  to  some  extent  through  imports  which  was  disaggregated  into 
imports  of  consumer  goods  and  development  goods  with  separate  explana- 
tions of  them.  It  was  not  possible  to  do  so  for  exports  because  of  a 
lack  of  time  series  data.  As  a consequence  agricultural  exports 
entered  the  model  as  an  exogenous  variable.  Exports  were  found  to 
have  a good  deal  of  influence  on  the  Nepalese  economy. 

Building  a macroeconomic  of  an  economy  should  be  viewed  as  an  on- 
going effort,  especially  for  a developing  economy  like  the  Nepalese. 

Ways  of  improving  a model  always  exist  as  our  knowledge  of  key 
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relationships  among  different  sectors  and  variables  of  an  economy 
improves,  including  in  a major  way,  improvements  in  available  data. 

Policy  Implications 

The  problem  of  stabilization  is  a very  important  issue  for 
policy-makers  in  the  practical  conduct  of  economic  policies.  In 
addition  to  traditional  demand-related  shocks,  the  increasing  incidence 
of  supply-induced  shocks  to  the  economy  are  important — especially  for 
an  economy,  like  that  of  Nepal.  The  Nepalese  economy  is  heavily 
dependent  on  agriculture.  And  agriculture,  in  turn,  depends  mainly  on 
variable  monsoons.  As  a small  country,  the  Nepalese  economy  is  heavily 
exposed  to  foreign  trade,  not  only  for  exports,  but  also  imports.  The 
smallness  of  the  domestic  market  and  the  need  to  earn  foreign  exchange 
for  imports  of  consumer  and  investment  (development)  goods  are 
principal  reasons  for  this  exposure. 

The  model  in  this  study  captured  the  short-term  issues  of  the 
Nepalese  economy  in  an  essential  way.  Therefore,  the  model  could  help 
in  addressing  stabilization  issues.  In  particular,  the  model  provides 
a basis  for  estimating  the  effect  of  such  variables  as  the  government 
budgetary  deficit  and  exchange  rate  on  variables  endogenous  to  the 
economy  such  as  agricultural  GDP  nonagricultural  GDP,  total  consump- 
tion, and  investments.  As  a consequence,  the  study  could  be  expected 
to  have  important  implications  for  the  practical  conduct  of  economic 
policies  in  Nepal. 

The  overall  implication  of  the  present  study  is  that  it  provides 
an  examination  of  the  short-term  behavior  of  the  Nepalese  economy 
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that  should  aid  policy-makers  in  addressing  stabilization  issues. 
Specifically,  the  model  provides  a quantitative  assessment  of  the 

effect  of  some  general  and  sectoral  economic  policy  variables  on  the 
economy. 


Limitations  of  the  Study  and 
Implications  for  Further  Research 

Because  of  the  present  lack  of  time  series  data,  the  study  was 
based  upon  a greater  level  of  aggregation  than  what  was  intended 
initially.  For  instance,  the  consumption  and  the  investment  functions 
used  data  of  total  consumption  expenditures  and  investment, 
respectively.  Disaggregation  into  the  private  sector  and  the  govern- 
ment sector  (e.g.,  private  consumption,  private  investment,  and 

government  investment)  could  have  enabled  a greater  use  of  economic 
2 

theories. 

Further,  because  of  the  lack  of  data  presently,  proxy  variables 
had  to  be  used.  For  instance,  government  investment  had  to  be  proxied 
by  government  development  expenditures.  A more  complete  treatment  of 
the  supply  side  of  the  agricultural  sector  would  be  possible  with  more 
reliable  time  series  data  on  rainfall,  irrigation,  and  sectoral  prices. 

See  Hansen  [1973]  for  similar  observation.  Indeed,  a problem  in 
data  constrainted  his  efforts  to  build  a macroeconomic  model  for  the 
Afgan  economy.  He  adopted  the  Walrasian  kind  of  model,  with  simple 
demand  and  supply  equations  for  some  commodities  (this  was  possible 
because  there  were  only  few  such  commodities  of  any  significance  to  the 
economy)  without  focusing  on  the  more  extensive  macroeconomic  relation- 
snips  of  the  concerned  sectors. 


132 


As  a study  of  a short-term  macroeconometric  model  of  the  Nepalese 
economy,  this  effort  did  not  seek  answers  to  long-term  historical 
phenomena.  Nevertheless,  longer  term  issues  are  important — especially 
for  planning  in  a country.  In  the  present  study,  the  lack  of  extensive 
data  was  the  principal  limitation  to  our  effort  to  build  a more 
comprehensive  macroeconometric  model  for  the  Nepalese  economy.  First 
of  all,  there  was  a general  dearth  of  time  series  data  of  various 
variables,  e.g.,  those  related  with  separate  private  and  public 
consumption  and  especially  price,  with  greater  disaggregation.  Even 
in  the  field  of  trade,  where  data  were  usually  available  with  some 
relative  ease,  data  on  such  variables  as  import  prices,  export  prices, 
tariffs,  and  nontariff  barriers  were  not  available  in  any  meaningful 
way.  In  many  cases,  it  was  possible  to  use  only  proxy  variables. 

It  was  not  possible  to  incorporate  several  other  important  aspects 
of  the  economy,  e.g.,  the  income  distribution.  Lately,  it  has  been 
popular  to  discuss  poverty  and  income  distribution  in  the  economy  of 
Nepal.  It  was  not  possible  to  address  income  distribution  directly  in 
the  study.  However,  as  the  problem  of  poverty  is  inextricably  linked 
to  the  problem  of  unemployment,  full  or  "disguised,”  this  study  did 
touch  upon  distribution  and  poverty  because  the  agricultural  sector 
was  the  model's  centerpiece.  In  this  sense,  the  present  study  is  in 
the  spirit  with  the  observation  that  "at  the  present  stage  of  Nepal's 
development,  it  is  inevitable  to  seek  a solution  of  the  problem  of 
unemployment  largely  within  the  agricultural  sector"  [Islam  et  al., 
1983:49]. 

Finally,  it  would  but  be  appropriate  to  conclude  with  Evans' 
rather  universally  applicable  remark  about  such  efforts: 
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Virtually  every  econometric  model  description  closes  with  a 
combination  apology — that  the  model  would  still  be  improved 
by  further  work  and  that  it  may  not  be  accurate  for  future 
exante  predictions.  It  would  be  exhilarating  to  omit  this 
statement  just  once,  but  it  probably  applies  (here)  more 
forcefully  than  in  other  cases.  [1970:650] 


APPENDICES 


APPENDIX  A 

DATA  AND  DESCRIPTION  OF  VARIABLES 


Data 

Sources 

1.  Consumption  Expenditure: 

World  Band  [1980,  1983]; 

National  Planning  Commission  [1980] 

2.  Investment,  Savings: 

World  Bank  [1980,  1983]; 

National  Planning  Commission  [1980] 

3.  Imports  (total,  consumption 
goods,  developing  goods); 
Exports: 

Nepal  Rastra  Bank  [1981]; 
Ministry  of  Food  and  Agriculture 
[1972,  1977,  1978] 

4.  Taxes  (total,  indirect, 
direct);  Foreign  Aid; 
Government  Expenditures 
(development  and  regular); 
Tax  Rates  (direct, 
indirect,  import); 
Government  Budgetary 
Deficits: 

Budget  Speeches,  Ministry  of 
Finance,  HMG/Nepal  (several  years); 
World  Bank  [1980,  1983] 

5.  Gross  Domestic  Product 
(GDP);  Agricultural  GDP; 
Nonagricultural  GDP: 

MFA  [1972,  1977,  1978]; 
World  Bank  [1980,  1983] 

6.  Agricultural  Price;  Non- 
agricultural Price;  GDP 
Deflator : 

MFA  [1968,  1972,  1977,  1978]; 
World  Bank  [1980,  1983];  IMF 
[1983];  United  Nations  [1979, 
1980a] 

7.  Money  Supply;  Inter- 
national Reserve; 
Exchange  Rates: 

Nepal  Rastra  Bank  [1981]; 
World  Bank  [1983] 

8.  Consumer  Price  Index; 
Import  Price  Index  of 
India;  Export  Price 
Index  of  India;  World 
GDP  Deflator: 

United  Nations  [1980b];  IMF  [1983] 

9.  Fertilizer  Consumption 

FA0  [1981c] 

Description 

of  Variables: 

Consumption; 


Data  on  private  consumption  separately  is  not  available  on  a time 
series  basis.  So,  instead  of  using  private  consumption,  total 
consumption  (private  consumption  and  government  consumption)  was 
used  as  the  dependent  variable  in  the  consumption  function. 
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Investment: 


As  in  the  case  of  consumption,  time-series  data  for  private 
investment  are  not  available.  Hence,  instead  of  explaining  only 
private  investment,  the  present  model  seeks  to  explain  investment 
(private  plus  government  investment). 


GDP  (total  agricultural  and  nonagricultural): 

The  GDP  series,  including  its  sectoral  components — agricultural 
and  nonagricultural  were  available  in  two  series— (1)  the  "old 
series  (up  to  1974-75),  and  (2)  the  new  series  (from  1974-75). 
The  nominal  GDP  according  to  the  "new  series"  is  higher  than  that 
according  to  the  "old  series"  for  1974-75. 1 For  the  present 
study,  the  nominal  GDP  for  each  year  preceding  1974-75  was 
adjusted  by  the  percentage  by  which  the  nominal  GDP  according  to 
the  old  series  is  underestimated  vis-a-vis  the  nominal  GDP 
according  to  the  "new  series"  for  1974-75. 


Prices  (agricultural,  nonagricultural,  and  GDP  deflator): 

Derived  by  dividing  nominal  GDPs  by  the  corresponding  GDPs  at 
constant  prices  for  each  year. 


Consumer  Price  Index: 


The  consumer  price  index  series  is  also  available  in  two  series 
**5  new  series  since  1966-67,  and  (2)  the  old  series  up  to 
1966  67  at  which  time  the  weights  assigned  to  food  and  nonfood 

toA^‘S^ere  adJusted-  The  Price  index  series  for  years  before 
19bo-67  were  adjusted  in  the  present  study  by  a percentage  by 
which  the  price  index  in  1966-67  according  to  the  new  series 
deviates  from  the  one  according  to  the  old  series  in  the  same 
year. 


Foreign  Aid  at  Constant  Price: 

While  most  variables,  such  as  consumption,  investment,  imports, 
exports,  and  GDPs  were  deflated  uniformly  by  the  GDP  deflator  in 
order  to  arrive  at  their  values  at  constant  prices,  foreign  aid 
was  deflated  by  world  GDP  deflator.  The  reason  for  this  was  that 
most  foreign  aid  is  available  in  foreign  exchange,  and  it  seems 
sensible  that  it  be  adjusted  by  a deflator  such  that  it  could 
reflect  how  much  goods  and  services,  including  investment  goods,  a 
given  amount  of  foreign  aid  would  command  in  the  world  market. 


This  difference  is  probably  due  to  changes  in  national  accounts 
procedures  and  since  1974-75. 
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APPENDIX  B 

TRUNCATED  3SLS  ESTIMATES  OF  THE  MODEL 


Table  B-l.  Estimated  equations  under  three  stage  least  square  method 


1.  CPR  = -2388.09  + 1.142  GDPR  +0.05  CPRLAG 

(685.02)  (0.191)  (0.159) 

2.  IGROSR  = -27.462  + 1.584  GEXPDVR  - 0.127  GDPRCHNG 

(59.225)  (0.108)  (0.047) 

3-  MCR  = -1535.24  + 0.260  GDPR  + 684.697  P PX  I 

(168.176)  (0.025)  (76.584) 

- 24.051  EXSD1  - 10.543  TXMR 
(6.408)  ( 1 . 477) 

4.  MDVR  = 254.655  + 0.388  IGROSR  - 309.475  P PX  I 

(83.497)  (0.040)  (101.214) 

5.  TXIDRZ  = -917.824  + 0.145  GDPR  + 0.050  MR  + 1.672  TXMR 

(46.117)  (0.009)  (0.027)  (0.898) 

6.  TXDRZ  = -68.670  + 0.030  GDPNAGR  + 23.279  TXDR 

(5.036)  (0.001)  (0.878) 

7.  GEXPDVR  = -9.592  + 0.248  IGROSRLG  + 0.106  FAIDR  + 0.801  TXR 

(25.147)  (0.025)  (0.105)  (0.071) 

8.  GEXPRGR  = 11.910+0.033  GEXPRGRL  + 0.646  TXR 

(14.742)  (0.112)  (0.083) 

9.  GDPAGR  = 2943.17  + 0.053  FERT  + 1516.28  PAGPNAGL  - 0.002  XFR 

(345.950)  (0.007)  (326.935)  (0.213) 

10.  GDPNAGR  = 1529.613  - 0.315  IGROSRLG  - 7692.65  PAGPNAGL 

(1355.571)  (0.168)  (1252.98) 

+ 1.893  GDPAGR 
(0.441) 

11.  PAG  = -0.185  + 0.903  QAG  - 0.0003  Ml  + 0.381  PMF  I 

(0.221)  (0.210)  (0.0005)  (0.017) 

12.  PNAG  = 0.204  + 0.832  PAG  - 0.000021  GDPNAGR 

(0.062)  (0.024)  (0.000026) 

13-  Ml  = 107.971  + 0.004  IRESV  - 0.551  GBDF2  + 0.991  FA ID 

(60.441)  (0.0007)  (0.134)  (0.128) 
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Table  B-2.  Root  Mean  Square  percentage  error  for 
equations  in  the  model  (3SLS) 


Variable 

"RMS” 

percentage 

error 

CPR 

IGROSR 

MCR 

MDVR 

TXIDRZ 

TXDRZ 

GEXPDVR 

GEXPRGR 

GDPAGR 

GDPNAGR 

PAG  P 

PNAG  P 

Ml 

PGDP 

MR 

TXR 

GDPR 

11.943 

32.138 

12.323 

32.831 

19.824 

10.802 

23.503 

21.396 

3.897 

9.088 

7.116 

4.492 

9.983 

100 

14.981 

16.147 

2.501 
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